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ftTSE^y TiJfiW^^ffimSk ^t4 « ±»Sffl 
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ftiaiaBflf** 1 !^ t*^- , *«jftK*Br^i»KJaT k "T4 
tett. TStfittt^2 0 2<0ft**r«J***raily(c« 
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4 o * . T^fflM^* 2 0 2 cO^afg^j & Sfft £ k 

±t 4 £ k tfTS 4 . t j6» fc . T^ffll«i«* 2 0 2(1 
5ESB#<7)7K*l«^^'ffiV^T\ «Mffi^Sr?S< LX 
fc . ^W±^JK^* i ^LTaS#fik=5:4 £ fc 

L-T^^J; < ^a-T 4 £ k 4 . 
[006 1] 06tc*f6Hg^3colUfc<OJgJBt:fc{tS 

*2 0 1 tTS5ffltttjK*2 0 2 Srafit<0S=SrSffl**ffl 
UTflllftL. 06 ( a ) <0 «fc a T8llilM^#;2 0 2 
Offlffc£ , ilJ?«Bfffl«A ); Ji8f L {fflM^2 Ol±0 
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2 tX'Mt k-f 4. 
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mm ( mtimmm ) < z t Ltemmmn 

T«S£ffitt2 0 2 0ft#lfrftO*££y * kM< 
[0063] H7 t*5|HB«0^4<7)j|it^»^tJltS 

W2 0 1 tTaK««HaE«c2 o 2*mme>m%hmk*m 

WCfffifcU mi ( a ) coi at. ±aLWftHH*2 0 1 

2 0 2 fcHi£JBfflfl:£JBV*£ „ TM««M#:2 0 2§i 
l£*-S«&JBHfiflsU\ &B?g«kD 3 5r* :s HR2 3i:»*[2 
4 £07 (b ) OiotcMiaTaJlLTt, IfattO 

s TiiMMM* 2 o 2 a, immtmw 2 o i ± o & a 

[0064] AJBtaWtJi. -fe 9 5 -y ^fflffcJ: Hsffi 

fc:J4. jiff. ^*0*^a*'#*ix-&*:#\ fttiK&Bt;: 
*i£±8Kffl««Eflc2 0 lfciv^ik, ii^O^JAWz 
[0065] § (c. ^RfflfWi. ^HmcOJS^^jSK 
kTet«IIHK*2 o 2 T»c9^*-^M^fflf#ffiS£ 

[ 0 0 6 6 ] 08 J4. yJcfSH 1 AfrhoytiV&il?-.*:. ?K 
XttfWUHK l*»6»Hfii»4t:»aj-^-&HK)» WP¥ 
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1*2 0 1 fc±trFtfi«WSlflc2 0 2c0«^^ffl(^ 

ffl^^-ex t, i < . $ h izmizvtttTkmwmzii o 

[0070] *3t, ±ie#nife^^«Ti4. wai**^ 
a$gs 2 ±a c7)f f tuiisi 4 1 , 33H0 

mw2 2cr>mmizmxLtitf, 4 1 
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fACij^T, *SSf IB* S 3 2H 1 'N.M 4 
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(54) EXHAUSTED HYDROGEN TREATING DEVICE FOR FUEL CELL 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an 
exhausted hydrogen treating device for a fuel cell 
capable of quickly and safely treating the hydrogen 
contained in the gas exhausted from the fuel cell. 
SOLUTION: The fuel cell 1 is configured so that a 
hydrogen electrode 13 and air electrode 14 are 
installed with a solid highpolymer electrolyte film 

12 interposed, wherein the exhaust gas containing 
hydrogen exhausted from the hydrogen electrode 

13 is introduced to this exhausted hydrogen 
treating device 2 and subjected to a catalyst 
combustion with the aid of the exhaust gas 
containing oxygen exhausted from the air 
electrode 14 as a combustion assisting gas. 
Overrise of the temperature of the catalyst 22 is 
suppressed because the thickness of the passage 
wall 21 1 of an upstream catalyst 20 with a higher 
hydrogen concentration in the gas is made greater 
than the passage wall 212 of an understream 
catalyst 202 so as to increase the heat capacity per unit volume, and it is possible to hold 
the whole catalyst 22 at a temperature allowing the catalyst to be combusted safely and 
efficiently. 
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CLAIMS 

[Claim(s)] 

[Claim 1]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, An exhaust water matter 
processing unit of a fuel cell changing structure of the above-mentioned catalyst body according 
to hydrogen concentration distribution in gas which is provided with a catalyst body which makes 
emission gas containing oxygen discharged from the above-mentioned air pole side in emission 
gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn gas, and to 
which catalyzed combustion is carried out, and is introduced. 

[Claim 2]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell constituting the above-mentioned catalyst body so that calorific capacity per unit 
volume of a part where hydrogen concentration in gas introduced is high may become higher 
than other parts. 

[Claim 3]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell constituting the above-mentioned catalyst body so that calorific value per unit 
volume of a part where hydrogen concentration in gas introduced is high may become smaller 
than other parts. 

[Claim 4]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell constituting the above-mentioned catalyst body so that support area of a catalyst 
per unit volume of a part where hydrogen concentration in gas introduced is high may become 
smaller than other parts. 

[Claim 5]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
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polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell, wherein a catalyst holding amount per unit area of a part where hydrogen 
concentration in gas introduced is high constitutes the above-mentioned catalyst body so that it 
may become less than other parts. 

[CI aim 6]Claims 1—5 which the above-mentioned catalyst body supported a catalyst to a carrier 
of honeycomb structure, and made thickness of a passage wall of the above-mentioned carrier 
of a part where hydrogen concentration in the above-mentioned gas introduced is high thicker 
than other parts are the exhaust water matter processing units of a fuel cell of a description 
either. 

[Claim 7]Claims 1-5 which the above-mentioned catalyst body supported a catalyst to a carrier 
of honeycomb structure, and enlarged passage sectional areas of the above-mentioned carrier of 
a part where hydrogen concentration in the above-mentioned gas introduced is high are the 
exhaust water matter processing units of a fuel cell of a description either. 
[Claim 8]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of^substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell constituting the above-mentioned catalyst body so that hydrogen treatment 
capability per unit volume of a part to which hydrogen concentration in gas introduced fell rapidly 
may become larger than other parts. 

[Claim 9]An exhaust water matter processing unit of the fuel cell according to claim 8 with more 
[ hydrogen concentration in gas by which the above-mentioned catalyst body supports a 
catalyst to a carrier of honeycomb structure, and the above-mentioned introduction is carried 
out ] catalyst holding amounts per unit area of a part to which it fell rapidly than other parts. 
[Claim 10]An exhaust water matter processing unit of the fuel cell according to claim 8 with a 
larger support area of a catalyst per unit volume of a part to which the above-mentioned 
catalyst body supported a catalyst to a carrier of honeycomb structure, and hydrogen 
concentration in the above-mentioned gas introduced fell rapidly than other parts. 
[Claim 11]Claims 1-10 which constitute the above-mentioned catalyst body using a carrier of 
honeycomb structure of the product made from ceramics or metal are the exhaust water matter 
processing units of a fuel cell of a description either. 

[Claim 12]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, An exhaust water matter processing unit 
of a fuel cell characterized by arranging a catalyst body using metal carriers to the downstream 
while dividing the above-mentioned catalyst body in the direction of a gas flow at plurality and 
arranging a catalyst body using a carrier made from ceramics to the upstream. 
[Claim 13]Claims 1-12 which carried out emission gas from the above-mentioned air pole for an 
installed position of the above-mentioned catalyst body in an ejection passage for [ to the 
atmosphere ] emitting are the exhaust water matter processing units of a fuel cell of a 
description either. 

[Claim 14]Claims 1-12 which are in an ejection passage for [ to the atmosphere ] emitting about 
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emission gas from the above-mentioned air pole f and carried out an installed position of the 
above-mentioned catalyst body near the injection hole to the atmosphere are the exhaust water 
matter processing units of a fuel cell of a description either. 

[Claim 15]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, It has a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out, A hydrogen ejection passage for leading 
emission gas containing hydrogen discharged from the above-mentioned hydrogen pole side to 
the above-mentioned catalyst body, Opening and closing of an opening and closing means which 
opens and closes the above-mentioned hydrogen ejection passage, and the above-mentioned 
opening and closing means are controlled, Establish a control means which introduces into the 
above-mentioned catalyst body emission gas which opens the above-mentioned hydrogen 
ejection passage wide periodically, and contains the above-mentioned hydrogen, and the above- 
mentioned control means, An exhaust water matter processing unit of a fuel cell performing 
control which introduces emission gas which repeats opening and closing of the above- 
mentioned opening and closing means for a short time, and contains the above-mentioned 
hydrogen intermittently during a pre-heating period of the above-mentioned catalyst body. 
[Claim 16]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, While having a catalyst body 
which makes emission gas containing oxygen discharged from the above-mentioned air pole side 
in emission gas containing the above-mentioned hydrogen susceptibility-o1^substances-to-burn 
gas and to which catalyzed combustion is carried out and providing a passage for introducing 
emission gas which contains the above-mentioned hydrogen in the above-mentioned catalyst 
body, An exhaust water matter processing unit of a fuel cell considering it as structure which 
divides and introduces into two or more places of a gas flow direction of the above-mentioned 
catalyst body emission gas containing the above-mentioned hydrogen so that it may become the 
calorific value of a request of this passage of each part of the above-mentioned catalyst body. 
[Claim 17]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, While having a catalyst body 
which makes emission gas containing oxygen discharged from the above-mentioned air pole side 
in emission gas containing the above-mentioned hydrogen susceptibility-o1^substances-to-burn 
gas and to which catalyzed combustion is carried out and providing a passage for introducing 
emission gas which contains the above-mentioned hydrogen in the above-mentioned catalyst 
body, An exhaust water matter processing unit of a fuel cell having established two or more fork 
roads which divide and introduce emission gas containing the above-mentioned hydrogen at two 
or more places of a gas flow direction of the above-mentioned catalyst body in this passage, and 
constituting a fork road of these plurality so that each part of the corresponding above- 
mentioned catalyst body may serve as desired calorific value. 

[Claim 18]In a fuel cell which arranges a hydrogen pole and an air pole on both sides of solid 
polyelectrolyte membrane, and generates electricity by supplying hydrogen gas to a hydrogen 
pole and supplying air to an air pole, It is a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side, While having a catalyst body 
which makes emission gas containing oxygen discharged from the above-mentioned air pole side 
in emission gas containing the above-mentioned hydrogen susceptibility~o1^substances-to-burn 
gas and to which catalyzed combustion is carried out and providing a passage for introducing 
emission gas which contains the above-mentioned hydrogen in the above-mentioned catalyst 
body, Two or more fork roads which divide and introduce into two or more places of a gas flow 
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direction of the above-mentioned catalyst body emission gas containing the above-mentioned 
hydrogen are established in this passage, And an exhaust water matter processing unit of a fuel 
cell making a fork road of these plurality into structure where emission gas which contains much 
above-mentioned hydrogen in the upstream of a gas flow direction of the above-mentioned 
catalyst body rather than the downstream is introduced. 

[Claim 19]An exhaust water matter processing unit of the fuel cell according to claim 18 with 
which emission gas which changes a passage sectional area of two or more above-mentioned 
fork roads, and contains much above-mentioned hydrogen in the upstream of a gas flow direction 
of the above-mentioned catalyst body rather than the downstream was introduced. 
[Claim 20]It is provided in an end of two or more above-mentioned fork roads, and an effective 
area product or number of feed ports for introducing into each part of the above-mentioned 
catalyst body emission gas containing the above-mentioned hydrogen is changed. An exhaust 
water matter processing unit of the fuel cell according to claim 18 with which emission gas which 
contains much above-mentioned hydrogen in the upstream of a gas flow direction of the above- 
mentioned catalyst body rather than the downstream was introduced. 
[Claim 21]Establish a passage switching means which controls an inflow of emission gas 
containing the above-mentioned hydrogen to two or more above-mentioned fork roads, and at 
the time of power generation of a fuel cell. An exhaust water matter processing unit of the fuel 
cell according to claim 18 for which a channel change is performed so that emission gas of 
emission gas which contains the above-mentioned hydrogen in the upstream of a gas flow 
direction of the above-mentioned catalyst body which the whole quantity is introduced mostly 
and contains the above-mentioned hydrogen also in the downstream of a gas flow direction of 
the above-mentioned catalyst body at the time of a power generation stop or starting may be 
introduced. 

[Claim 22]Claims 1-21 which provided a vapor-liquid-separation member which becomes a front 
face of a gas flow direction of the above-mentioned catalyst body from a foam metal are the 
exhaust water matter processing units of a fuel cell of a description either. 

[Claim 23]An exhaust water matter processing unit of the fuel cell according to claim 22 which 
provided a wrap shielding member for a part where the water of condensation exists in a front 
face of a gas flow direction of the above-mentioned vapor-liquid-separation member easily. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is used suitably for home use or the dynamo for cars, and 
relates to the hydrogen treatment device for processing the hydrogen discharged from the fuel 
cell which takes out the electrical and electric equipment using the combination reaction of 
hydrogen and oxygen. 
[0002] 

[Description of the Prior Art]In order to cope with the problem of environmental pollution in 
recent years and global warming, the electromobile attracts attention as an alternative energy 
vehicle of low pollution. For example, although the electromobile carrying a storage battery is 
already contained in the stage of utilization, by the relation with the accumulation-of-electricity 
capability of a cell, storage battery type vehicles have problems, like mileage is comparatively 
short and charging time is long, and serve as hindrance of wide use. For this reason, 
development of fuel cell type vehicles serves as pressing need as an electromobile which can 
solve these problems. 

[0003]Generally a fuel cell has a unit cell which has arranged the hydrogen pole and the air pole 
on both sides of a poly membrane, and generates electricity the fuel gas which contains 
hydrogen in a hydrogen pole by supplying air to an air pole. At this time, the reaction expressed 
with the following formula (1) and (2), respectively arises on two poles. 

Hydrogen pole: H 2 ~~>2H + +2e " ... (1) 

Air pole: (1/2) C> 2 +2H + +2e ~ ~>H 2 0 ... (2) 

[0004]However, when it carries a fuel cell in vehicles that is, in a portable fuel cell, not having 
become a problem so much in the installation type fuel cell may pose a big problem. Processing 
of the hydrogen discharged from the fuel cell which carries pure water matter in one of them is 
mentioned. This originates in reducing hydrogen concentration, if some nitrogen in the water by 
which it is generated when generating electricity with a fuel cell, and the air used by an air pole 
passes a poly membrane and it mixes in the hydrogen pole side. Then, it will be necessary to 
discharge the mixed impurity and there is a method of replacing the gas by the side of a 
hydrogen pole from hydrogen for every fixed time as the example. In this case, since inflammable 
hydrogen is contained in the gas discharged by substitution, a certain processing of emitting into 
the atmosphere as it is is needed undesirably. 

[0005]Here, there is the method of carrying out separate recovery of the hydrogen (or thing for 
which the nitrogen transmission film for separating nitrogen which is other ingredients in mixed 
gas is used) by using a hydrogen permeable film in an analyzer etc. conventionally as a disposal 
method of the mixed gas containing hydrogen. How a burner is attached and combustion 
removes hydrogen as a general method of detoxicating and discharging hydrogen can be 
considered. 
[0006] 

[Problem(s) to be Solved by the Invention]However, there is much gas volume discharged from a 
fuel cell extraordinarily compared with the quantity which an analyzer etc. treat, and there is a 
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problem on which pressure loss increases and power increases. The method of attaching a 
burner has a problem which NOx generates by carrying out high temperature combustion by a 
burner, and the method of processing exhaust water matter more safely and cleanly is 
demanded. 

[0007]At the time of power generation, moisture is contained so much in the gas discharged 
from a fuel cell. On the other hand, the gas which does not contain moisture depending on 
operational status and which contains a lot of hydrogen at high concentration may be discharged. 
For example, since the gas which does not contain moisture compared with the gas which 
contains moisture so much burns easily when hydrogen is burned and it processes, there is a 
possibility that temperature may rise too much. 

[0008]Then, hydrogen in the gas by which this invention is discharged from a fuel cell in the fuel 
cell used as fuel in pure water matter, It aims at providing the exhaust water matter processing 
unit which faults, such as overheating, do not produce, even if it can process safely and promptly 
and changes hydrogen and the moisture content in emission gas further according to operational 
status, without emitting as it is into the atmosphere. 
[0009] 

[Means for Solving the Problem]This invention is a portable fuel cell [ like / for vehicles ], and 
proposes a simple device for processing safely emission gas containing hydrogen water and 
nitrogen mixed and it became impossible to use for power generation in a fuel cell of a type 
which stores and carries hydrogen gas in storage means, such as a tank and an occlusion alloy. 
And sufficient oxygen to oxidize emission gas which contains hydrogen discharged from the 
hydrogen pole side in emission gas discharged from the air pole side of a fuel cell being 
contained, and hydrogen found out that a processing unit which makes oxygen susceptibility-of- 
substances-to-burn gas and to which catalyzed combustion is carried out at ordinary 
temperature since catalyzed combustion is possible was effective. The rate of combustion of 
hydrogen was dramatically quick at that time, and it noted that the reaction velocity produced an 
exponential reaction which continues a fall gently after a reaction progresses quickly and 
hydrogen concentration falls rapidly immediately after touching that it is greatly dependent on 
temperature, therefore a catalyst. In order to maintain a reaction, drying a damp catalyst surface, 
While predetermined hydrogen quantity was required, paying attention to falling rather than the 
time of discharge of dry gas with little moisture, catalyst temperature considered optimal 
catalyst body composition and hydrogen ejection passage composition according to operational 
status, and reached this invention provided with the following means. 

[0010]That is, this invention Claim 1 arranges a hydrogen pole and an air pole on both sides of 
solid polyelectrolyte membrane, and proposes a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side in a fuel cell which generates 
electricity by supplying hydrogen gas to a hydrogen pole and supplying air to an air pole. This 
device is provided with a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side in emission gas containing the above-mentioned 
hydrogen susceptibility-of-substances~to-burn gas and to which catalyzed combustion is carried 
out, and structure of the above-mentioned catalyst body is changed according to hydrogen 
concentration distribution in gas introduced. 

[0011]Since catalyzed combustion of the hydrogen is carried out using the above-mentioned 
catalyst body according to the above-mentioned composition, NOx does not occur like [ in a 
case of carrying out high temperature combustion by a burner ]. Since emission gas containing 
oxygen discharged from the above-mentioned air pole side is used as susceptibility-of- 
substances-to-burn gas, a new susceptibility-of^substances-to~burn gas supply device is 
unnecessary. Hydrogen concentration distribution in the above-mentioned catalyst body is not 
constant, and it is usually the highest in a catalyst inlet part, and since it is easy to carry out a 
rise in heat, heat generated by this part is absorbed, for example, Or if structure of the above- 
mentioned catalyst body is changed according to hydrogen concentration distribution so that 
generation of heat may be controlled, a local rise in heat can be prevented. Therefore, hydrogen 
can be safely processed efficiently with simple composition. 

[0012]As other composition for solving an aforementioned problem, a device of Claim 2, It has a 
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catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
of^substances-to-burn gas and to which catalyzed combustion is carried out, and the above- 
mentioned catalyst body is constituted so that calorific capacity per [ in a part where hydrogen 
concentration in gas introduced is high ] volume may become higher than other parts. 
[0013]Since hydrogen concentration distribution in the above-mentioned catalyst body is the 
highest and it is usually easy to carry out a rise in heat in a catalyst inlet part as described 
above, if calorific capacity of this part is made higher than other parts, heat generated in a 
catalyst surface can be absorbed and partial overheating of a catalyst body can be prevented. 
Therefore, hydrogen can be safely processed efficiently with simple composition. 
[0014]As other composition for solving an aforementioned problem, like Claim 3, while providing a 
catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
of^substances-to-burn gas and to which catalyzed combustion is carried out, The above- 
mentioned catalyst body can also be constituted so that calorific value per unit volume in a part 
where hydrogen concentration in gas introduced is high may become smaller than other parts. 
[001 5] According to the above-mentioned composition, hydrogen concentration in the above- 
mentioned catalyst body is high, and partial overheating of a catalyst body can be similarly 
prevented by making small calorific value of a part where a rapid rise in heat breaks out easily. 
Therefore, a safe and efficient hydrogen treatment device is obtained with simple composition. 
[0016]As other composition for solving an aforementioned problem, like Claim 4, while providing a 
catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
of^substances-to-burn gas and to which catalyzed combustion is carried out, The above- 
mentioned catalyst body can also be constituted so that support area of a catalyst per unit 
volume in a part where hydrogen concentration in gas introduced is high may become smaller 
than other parts. 

[001 7]According to the above-mentioned composition, hydrogen concentration in the above- 
mentioned catalyst body is high, and partial overheating of a catalyst body can be similarly 
prevented by making it small, catalyst support area, i.e., a heat generation surface product, of a 
part where a rapid rise in heat breaks out easily. Therefore, a safe and efficient hydrogen 
treatment device is obtained with simple composition. 

[0018]Or while providing a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side like Claim 5 in emission gas containing the above- 
mentioned hydrogen susceptibility-ol^substances-to-burn gas and to which catalyzed 
combustion is carried out, A catalyst holding amount per unit area of a part where hydrogen 
concentration in gas introduced is high can also constitute the above-mentioned catalyst body 
so that it may become less than other parts. Even if it does in this way, same effect of making 
calorific value small and preventing partial overheating of a catalyst body is acquired. 
[001 9]Thickness of a passage wall of the above-mentioned carrier in a part where hydrogen 
concentration in gas by which the above-mentioned introduction is specifically carried out like 
Claim 6 considering the above-mentioned catalyst body as composition which supported a 
catalyst to a carrier of honeycomb structure is high is made thicker than other parts. Since 
calorific capacity of this part becomes large and support area of a catalyst also becomes small 
by this, the calorific value itself can decrease and the above-mentioned effect can be acquired 
easily. 

[0020]Or passage sectional areas of the above-mentioned carrier in a part where hydrogen 
concentration in gas by which the above-mentioned introduction is carried out like Claim 7 
considering the above-mentioned catalyst body as composition which supported a catalyst to a 
carrier of honeycomb structure is high may be enlarged. Since support area of a catalyst will 
become small and calorific value will decrease if it does in this way, the above-mentioned effect 
can be acquired easily. 

[0021]While providing a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side in a device of Claim 8 in emission gas containing the 
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above-mentioned hydrogen susceptibility-of^substances-to-burn gas and to which catalyzed 
combustion is carried out, Hydrogen treatment capability per unit volume in a part to which 
hydrogen concentration in gas introduced fell rapidly constitutes the above-mentioned catalyst 
body so that it may become larger than other parts. 

[0022] Hydrogen concentration distribution in the above-mentioned catalyst body continues a fall 
gently after that, although it is the highest in a catalyst inlet part and a reaction usually 
progresses and decreases rapidly quickly. Then, if hydrogen concentration heightens throughput 
of a part which decrease in number slowly, the length of a gas flow direction of a catalyst body 
can be shortened, and a miniaturization can be attained. Although there is a possibility that it 
may be discharged while hydrogen has not fully reacted, when hydrogen begins to flow, that is, 
catalyst temperature is low and activity is low, in the usual throughput, aggravation of exhaust 
emission can be prevented by providing a high part of throughput. And at the time of regular, 
since it is a low part of hydrogen concentration distribution, even if it makes throughput high, 
reaction fever occurs more than needed and it does not become overheating. On the contrary, 
since a catalyst inlet part of the upstream will be activated with that radiation and heat transfer 
if a reaction begins to progress by this part at the time of a standup, controlling partial 
overheating, the whole catalyst body can be activated and it can process efficiently. 
[0023]The above-mentioned catalyst body is specifically considered as composition which 
supported a catalyst to a carrier of honeycomb structure like Claim 9, hydrogen concentration in 
the above-mentioned gas introduced is making more than other parts a catalyst holding amount 
per unit area in a part to which it fell rapidly, and the amount of hydrogen reactions per unit area 
is made to increase. If it does in this way, the length of a gas flow direction of a catalyst body 
required even for a predetermined level to reduce hydrogen concentration is shortened, and it 
can miniaturize. That is, after hydrogen of most in emission gas reacts at a stretch, hydrogen 
concentration in emission gas becomes low, a concentration gradient of gas and a catalyst 
surface becomes small, and also when gas carries out cubical expansion by generation of heat of 
hydrogen, the rate of flow increases. Then, in order that hydrogen may not carry out a deer 
reaction gradually, a little hydrogen quantity will come out, and nevertheless processing will take 
a certain considerable distance, but this is avoided by having the above-mentioned composition, 
and a large device is obtained in throughput by miniaturization. 

[0024] Or while considering the above-mentioned catalyst body as composition which supported 
a catalyst to a carrier of honeycomb structure like Claim 10, it may be made for support area of 
a catalyst per unit volume in a part to which hydrogen concentration in gas introduced fell 
rapidly to become larger than other parts. Even if it does in this way, same effect is acquired, a 
fall of a reaction by hydrogen concentration inclination and a gas flow rate is prevented, and a 
device in which it is small and throughput is large can be realized. 

[0025]Like Claim 1 1, the above-mentioned catalyst body can be constituted using a carrier of 
honeycomb structure of the product made from ceramics, or metal, for example. Mass 
production which used a mold is possible for a ceramic honeycomb carrier, and cost reduction is 
possible for it. Even if a metallic honeycomb carrier piles up a metaled corrugated panel and a 
plate, is created, and can process a corrugated panel easily with a gear gear and also it uses the 
same corrugated panel, since change of mountain height etc. is easy, it is easy to manufacture it 
and it is cheap. In a product made from ceramics, since it is necessary to roll a ceramic sheet 
which supports a periphery so that a crack may not arise in thermal expansion, and it is hard to 
produce a short carrier to a longitudinal direction, in such a case, if it is metal, it is 
advantageous. 

[0026]In order to solve an aforementioned problem, while providing a catalyst body which makes 
emission gas containing oxygen discharged from the above-mentioned air pole side in a device of 
Claim 12 in emission gas containing the above-mentioned hydrogen susceptibility-of^ 
substances-to-burn gas and to which catalyzed combustion is carried out, the above-mentioned 
catalyst body is divided in the direction of a gas flow at plurality, and it is considered as 
construction material different, respectively. When a catalyst body using a carrier made from 
ceramics is arranged to the upstream and a catalyst body using metal carriers is arranged to 
that downstream at this time, while making moisture in gas introduced into the above-mentioned 
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catalyst body stick to a ceramic carrier, it can be made to dry by conduction and radiation of 
heat which were generated in a metal carrier part. 

[0027]Since a lot of steams are usually contained, moisture is absorbed by catalyst surface, and 
a reaction does not progress to gas discharged from an air pole of a fuel cell during power 
generation, but there is a possibility that emission immediately after discharge of hydrogen may 
get worse in it. Then, since an inflow of moisture to the downstream is suppressed and it 
becomes a dry gas by using a ceramic carrier for the upstream and making moisture absorb like 
the above-mentioned composition, a reaction is started promptly. Since the downstream was 
made into a metal carrier, local overheating can be prevented from distributing heat generated 
rapidly throughout a carrier with sufficient heat conduction, and arising near the entrance of a 
metal carrier part. If a reaction is started in a metal carrier part, since it dries with heat from a 
metal carrier part, the ceramic carrier part which absorbed moisture can absorb enough moisture 
discharged from an air pole by the following hydrogen discharge. 

[0028]Like Claim 13, an installed position of the above-mentioned catalyst body is good to carry 
out emission gas from the above-mentioned air pole in an ejection passage for [ to the 
atmosphere ] emitting. Discharge of hydrogen from the above-mentioned hydrogen pole is not 
continuous, usually sets a certain time interval, and is discharged (it is once in 10 minutes). On 
the other hand, from the above-mentioned air pole, since gas is always discharged, the above- 
mentioned catalyst body can be cooled using while hydrogen is not discharged by always 
contacting the above-mentioned catalyst body to this emission gas. Therefore, increase of 
hydrogen quantity which there is [ hydrogen quantity ] no necessity for controlling an exhaust 
water quantum etc. in order to avoid excessive temperature up of the above-mentioned catalyst 
body, and makes it burn per time is possible. By installing the above-mentioned catalyst body in 
an ejection passage established permanently at a fuel cell conventionally, an equipment 
configuration is simplified and space-saving-ization can be attained. 

[0029]It is good to be in the above-mentioned ejection passage, and to carry out an installed 
position of the above-mentioned catalyst body near the injection hole to the atmosphere like 
Claim 14, suitably. Thereby, a moisture content per unit volume of gas introduced can be 
reduced. That is, in a fuel cell, since gas which made an inside a pressurization state and became 
saturated steam mostly is introduced and is burned in order to raise generation efficiency, gas 
containing a lot of steams is discharged. In an ejection passage, a pressure of gas becomes low, 
and it can introduce into the above-mentioned catalyst body in the near state in a businesslike 
manner, and becomes difficult to solidify moisture on a catalyst surface from there being many 
moisture contents which can be held as a gas, so that it is close to an exit. Therefore, a collision 
opportunity of a catalyst and a steam is reduced and time to a combustion start of a catalyst 
can be shortened. 

[0030]In order to process hydrogen with a device provided with a catalyst body which makes 
emission gas which contains oxygen discharged from the above-mentioned air pole side like 
Claim 1 5 susceptibility-of^substances-to-burn gas and to which catalyzed combustion is carried 
out, specifically, An opening and closing means which opens and closes a hydrogen ejection 
passage and the above-mentioned hydrogen ejection passage for leading emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side to the above-mentioned 
catalyst body, and a control means which introduces into the above-mentioned catalyst body 
emission gas which controls opening and closing of the above-mentioned opening and closing 
means, opens the above-mentioned hydrogen ejection passage wide periodically, and contains 
the above-mentioned hydrogen are established. This control means performs control which 
introduces emission gas which repeats opening and closing of the above-mentioned opening and 
closing means for a short time, and contains the above-mentioned hydrogen intermittently during 
a pre-heating period of the above-mentioned catalyst body. 

[0031]When introducing into the above-mentioned catalyst body emission gas which opens the 
above-mentioned hydrogen ejection passage wide periodically, and contains the above- 
mentioned hydrogen, in order to activate a catalyst, control which introduces a small amount of 
hydrogen, makes it activated, and discharges hydrogen of a stipulated amount after that first is 
considered easily, but. Reaction sufficient in this for a catalyst to which it is exposed to a steam 
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and activity is falling cannot be occurred, but emission gets worse. On the other hand, when a 
constant rate of some hydrogen is discharged very much for a short time, in order that a part of 
catalyzed combustion may break out, a part of supplied hydrogen is purified. If hydrogen of the 
specified quantity is discharged after repeating this two or more times, a catalyst can be used in 
high activity from the first stage, and it can prevent suppressing emission low. 
[0032]A device of Claim 16 is a device for processing emission gas containing hydrogen 
discharged from the hydrogen pole side of a fuel cell, and is provided with a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of-substances-to-burn 
gas and to which catalyzed combustion is carried out. In this device, it was considered as 
structure which divides and introduces into it emission gas containing the above-mentioned 
hydrogen at two or more places of a gas flow direction of the above-mentioned catalyst body so 
that it may become the calorific value of a request of this passage of each part of the above- 
mentioned catalyst body while establishing a passage for introducing emission gas containing the 
above-mentioned hydrogen in the above-mentioned catalyst body. 

[0033]In the above-mentioned composition, instead of changing structure of the above- 
mentioned catalyst body, structure of a passage for introducing emission gas which contains the 
above-mentioned hydrogen in the above-mentioned catalyst body is changed so that each part 
of the above-mentioned catalyst body may serve as desired calorific value. Since it can adjust 
with hydrogen quantity introduced, if calorific value of each part of the above-mentioned 
catalyst body carries out division supply of the emission gas containing the above-mentioned 
hydrogen to each part and each amount of supply is adjusted, it can prevent a local rise in heat 
and can process hydrogen efficiently safely with simple composition. 

[0034]A device of Claim 17 provides two or more fork roads which divide and introduce into it 
emission gas containing the above-mentioned hydrogen at this passage at two or more places of 
a gas flow direction of the above-mentioned catalyst body while establishing a passage for 
introducing emission gas containing the above-mentioned hydrogen in the above-mentioned 
catalyst body. And a fork road of these plurality is constituted so that each part of the 
corresponding above-mentioned catalyst body may serve as desired calorific value. 
[0035]If emission gas containing the above-mentioned hydrogen is specifically introduced into 
each part of the above-mentioned catalyst body from two or more above-mentioned fork roads, 
a gas mass flow introduced into each part of the above-mentioned catalyst body can be adjusted 
by changing shape of each fork road, etc. Therefore, it can be considered as calorific value of a 
request of each part of the above-mentioned catalyst body, a local rise in heat etc. can be 
prevented, and it can be safely considered as an efficient hydrogen treatment device. 
[0036] A device of Claim 18 provides a passage for introducing emission gas which contains the 
above-mentioned hydrogen in the above-mentioned catalyst body, and provides two or more fork 
roads which divide and introduce emission gas which contains the above-mentioned hydrogen in 
two or more places of a gas flow direction of the above-mentioned catalyst body at this passage. 
Let a fork road of these plurality be the structure where emission gas which contains much 
above-mentioned hydrogen in the upstream of a gas flow direction of the above-mentioned 
catalyst body rather than the downstream is introduced. 

[0037]Since gas having contained many steams is discharged at the time of the usual power 
generation, a catalyst surface gets wet and a reaction becomes difficult to occur, but. By having 
passage composition into which emission gas which contains much above-mentioned hydrogen 
by the upstream of the above-mentioned catalyst body is introduced, it is made to generate heat 
intensively in an upstream catalyst body, and a catalyst can be activated promptly. Although it 
becomes gas with few water vapor contents with high hydrogen concentration at the time of a 
power generation stop and starting, since gas is introduced also into a catalyst body of the 
downstream by two or more above-mentioned fork roads, it is made to generate heat by the 
whole catalyst body, and it becomes possible to perform processing with sufficient safety and 
efficiency. 

[0038]Specifically like Claim 19, a passage sectional area of two or more above-mentioned fork 
roads is changed. For example, a passage sectional area of a fork road corresponding to the 
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upstream of the above-mentioned catalyst body is enlarged, ventilation resistance is made small, 
and emission gas which contains much above-mentioned hydrogen in the upstream of a gas flow 
direction of the above-mentioned catalyst body rather than the downstream can be introduced. 
[0039]Or like Claim 20, it is provided in an end of two or more above-mentioned fork roads, and 
an effective area product or number of feed ports for introducing into each part of the above- 
mentioned catalyst body emission gas containing the above-mentioned hydrogen can also be 
changed. For example, since gas volume introduced will increase greatly an effective area 
product of the above-mentioned feed port if a number is increased, emission gas which contains 
much above-mentioned hydrogen in the upstream of a gas flow direction of the above- 
mentioned catalyst body rather than the downstream can be introduced. 
[0040]A passage switching means which controls by composition of the above-mentioned 
paragraph 21 an inflow of emission gas containing the above-mentioned hydrogen to two or more 
above-mentioned fork roads is established, and emission gas which contains the above- 
mentioned hydrogen in the upstream of a gas flow direction of the above-mentioned catalyst 
body at the time of power generation of a fuel cell — a channel change being performed and at 
the time of a power generation stop or starting so that the whole quantity may be introduced 
mostly. It is characterized by performing a channel change so that emission gas which contains 
the above-mentioned hydrogen also in the downstream of a gas flow direction of the above- 
mentioned catalyst body may be introduced. 

[0041]emission gas which gas having contained many steams is discharged at the time of power 
generation, opens only a fork road which introduces gas into the upstream of the above- 
mentioned catalyst body, for example since temperature of a catalyst body does not rise as 
easily as dry gas, and contains the above-mentioned hydrogen — the whole quantity can be 
mostly supplied to an upstream part, and temperature can be raised promptly. On the other 
hand, at the time of a power generation stop and starting, since [ that hydrogen concentration is 
high ] there are few water vapor contents, if it also opens a fork road which introduces gas into 
the downstream of the above-mentioned catalyst body and is made to generate heat by the 
whole catalyst body, it can process efficiently more safely. 

[0042]In composition of the above-mentioned paragraph 22, a vapor-liquid-separation member 
which becomes a front face of a gas flow direction of the above-mentioned catalyst body from a 
foam metal is provided. Since specific surface area is dramatically large, on the surface, the foam 
metal can make moisture in emission gas able to condense positively, and can be removed. Since 
moisture in emission gas will condense within the above-mentioned catalyst body and a catalyst 
surface will not be wet if it does in this way, catalytic reaction is promoted and efficient 
processing is attained. 

[0043]In composition of the above-mentioned paragraph 23, a wrap shielding member is provided 
for a part where the water of condensation exists in a front face of a gas flow direction of the 
above-mentioned vapor-liquid~separation member easily. Since a pickpocket omission will arise 
if gas containing hydrogen flows into a part to which a catalyst got wet with the water of 
condensation, by providing a vapor-liquid-separation member so that a water-ol^condensation 
ball and a cone part may be covered, a pickpocket omission can be prevented and hydrogen can 
be processed certainly. 
[0044] 

[Embodiment of the Invention] Hereafter, Drawings explain a 1st embodiment of this invention. It 
is a figure in which drawing 1 shows the outline composition of the fuel cell system for cars, and 
the exhaust water matter processing unit 2 with which it was connected and the air supply 
means 31 of an air pump etc. and the hydrogen storage means 32 of a high voltage compressed 
water matter tank etc. equipped the ejection passage 4 with the catalyst body 22 is installed by 
the fuel cell 1. The air pole (anode) 13 which formed the fuel cell 1 in the solid polyelectrolyte 
membrane 12 and the surface of one of these, It has the unit cell 11 which consists of the 
hydrogen pole (negative pole) 14 provided on the surface of another side as the principal part, 
and is constituted by laminating a large number via the separator (figure abbreviation) in which 
the slot used as a gas passageway was formed on the surface which touches an electrode in this 
unit cell 1 1. The silencer 5 is installed in the upstream of the exhaust water matter processing 
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unit 2. 

[0045]The proton conductivity solid polyelectrolyte membrane of a fluoro-resin system is used 
for the solid polyelectrolyte membrane 12, for example. The material which combines 
conductivity and gas permeation nature, for example, carbon crossing, carbon paper, etc., is used 
for the air pole 13 and the hydrogen pole 14, and they can also be made to support the catalyst 
for promoting an electrode reaction. Similarly the hydrogen which the oxygen used by the air 
pole 13 is supplied as application~o1^pressure air from the air supply means 31, and is used in 
the hydrogen pole 14 is supplied to the fuel cell 1 in the state of pressurized gas from the 
hydrogen storage means 32. At this time, when a hydrogen ion generates by the electrode 
reaction shown in a following formula (1), electrons are emitted, and when that electron moves to 
the air pole 13 side, it generates electricity in the hydrogen pole 14. A hydrogen ion passes along 
the inside of the polymer electrolyte membrane 12, and reaches the air pole 13, and water 
generates it by the electrode reaction shown in a following formula (2). 

H 2 ~>2H + +2e " ... (1) 

(1/2) 0 2 +2H + +2e ™ ->H 2 0 ... (2) 

The reaction of the whole cell becomes like a formula (3). 
H 2 +(1/2) 0 2 ->H 2 0 ... (3) 

[0046]Here, like the above-mentioned formula (1), it is decomposed into ion in the hydrogen pole 
14, and hydrogen diffuses the inside of the solid polyelectrolyte membrane 12 to the air pole 13 
side. Therefore, the emission gas from the hydrogen pole 14 a theory top, It becomes only 
hydrogen gas of the surplus which was not used by an electrode reaction, and this is circulated 
from the hydrogen storage means 32 to a hydrogen supply course using the hydrogen circulation 
means 33, such as a pump, and power generation should be able to be continued if the hydrogen 
to have been used in the hydrogen pole 14 considers it as the system made to newly supply. 
However, if operation which uses the hydrogen circulation means 33 and circulates hydrogen is 
actually continued in order that nitrogen and produced water by the side of the air pole 13 may 
flow into the hydrogen pole 14 side through the solid polyelectrolyte membrane 12, the hydrogen 
concentration by the side of the hydrogen pole 14 will fall with a previous impurity. Then, in order 
to maintain hydrogen concentration more than fixed, hydrogen substitution which discharges the 
gas by the side of the hydrogen pole 14 periodically, and introduces hydrogen is performed. 
[0047]The hydrogen ejection passage 41 which connects the hydrogen circulation means 33 and 
the ejection passage 4 is specifically formed, and the opening and closing means 34 of an 
electro— magnetic valve etc. is installed in this hydrogen ejection passage 41. Opening and closing 
of the hydrogen ejection passage 41 by an opening and closing means can be controlled using 
the control means 35, for example, open the hydrogen ejection passage 41 wide for several 
seconds once in [ in 10 minutes ], and discharge the emission gas containing hydrogen to the 
ejection passage 4. The details of the control at the time of this periodical hydrogen discharge 
are mentioned later. It is a passage for emitting to the atmosphere the emission gas containing 
the oxygen discharged from the air pole 13 side, and by this invention, the ejection passage 4 is 
introduced into the exhaust water matter processing unit 2 by making into susceptibility~~of~ 
substances-to-burn gas the emission gas containing this oxygen, and after carrying out 
catalyzed combustion of the emission gas containing hydrogen and reducing hydrogen 
concentration enough, it is discharged. Since the emission gas containing the oxygen discharged 
from the air pole 13 side is always discharged during operation, the catalyst body 22 in the 
exhaust water matter processing unit 2 which became an elevated temperature by generation of 
heat by discharge of hydrogen is cooled to gas temperature by the following hydrogen discharge. 
[0048]As shown in a figure, when forming the silencer 5, it is desirable to arrange the exhaust 
water matter processing unit 2 to the downstream of the silencer 5. This is to become low- 
pressure power and for the moisture content per unit volume of gas to decrease so that the 
inside of the ejection passage 4 is close to the injection hole like the downstream (i.e., the 
atmosphere). By this invention, although common burners, such as a burner, are arranged from 
viewpoints of a noise reduction etc. at the upstream of the silencer 5 in many cases, in order to 
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carry out catalyzed combustion at low temperature comparatively, they are the purposes of 
avoiding the temperature fall by generating of the water of condensation, etc., and are installed in 
the above-mentioned position. By installing the silencer 5 in the upstream, the emission gas 
containing hydrogen and the emission gas containing oxygen are mixed good within the silencer 
5, are introduced in the exhaust water matter processing unit 2, and also have an advantage 
which raises combustor efficiency. 

[0049]The exhaust water matter processing unit 2 allocates the catalyst body 22 for carrying out 
catalyzed combustion of the hydrogen in the cylindrical container 21. The upstream catalyst 
object 201 in which the catalyst body 22 is located in the upstream of a gas flow as details are 
shown in drawin g 2, It is divided by the downstream catalyst object 202 located in the 
downstream, and these catalyst bodies 201 and 202 support a catalyst to the carrier of the 
honeycomb structure which has a passage of a large number parallel to the flow direction of gas, 
and are formed in it by each. Here, in this embodiment, the passage wall 21 1 of the upstream 
catalyst object 201 forms so that it may become thicker than the passage wall 212 of the 
downstream catalyst object 202. The cross-section area of the passage of the upstream 
catalyst object 201 and the passage of the downstream catalyst object 202 and the catalyst 
holding amount per unit area presuppose that it is the same. 

[0050]At this time, as for the upstream catalyst object 201 which thickened wall thickness, the 
calorific capacity per unit area becomes larger than the downstream catalyst object 202. On the 
other hand, as for the heat generation surface product per unit volume, i.e., the support area of a 
catalyst, since the surface area of each passage will become small if wall thickness is thick, the 
direction of the upstream catalyst object 201 becomes smaller than the downstream catalyst 
object 202. Although the hydrogen concentration in the emission gas introduced into the catalyst 
body 22 is the highest in the upstream end near an entrance, therefore calorific value also 
increases easily, by this embodiment, calorific capacity of this portion is enlarged, and since heat 
was made easy to absorb, excessive temperature up is prevented. Since support area (holding 
amount) of the catalyst was made small, the heat itself to generate becomes small. 
[0051 ]The longitudinal direction length of the upstream catalyst object 201 and the downstream 
catalyst object 202 sets up as follows. Generally, the hydrogen concentration distribution in the 
catalyst body 22 is the highest at an inlet section, and after a reaction progresses and decreases 
rapidly quickly, it continues a fall gently. That is, when the wall thickness of a catalyst body is 
constant, as a dotted line shows to drawing 3, hydrogen contacts a catalyst by the upstream 
(field shown in a figure by x) of the catalyst body 22, a reaction progresses quickly, and catalyst 
body 22 temperature also rises abruptly (when wall thickness of the upstream catalyst object 
201 is not thickened), but. Subsequently, catalyst body 22 temperature also decreases rapidly 
with reduction in hydrogen concentration. In the downstream (field shown in a figure by y) of the 
catalyst body 22, like hydrogen concentration, temperature falls gently and it becomes target 
temperature mostly in the distance y. Then, like drawing 2 , it is made to correspond to these [ x 
and y ], and length [ of the longitudinal direction of the upstream catalyst object 201 and the 
downstream catalyst object 202 ] x and y are set up. By carrying out like this, gas with high 
concentration continues being supplied and it becomes possible to suppress low the temperature 
of the field x where catalyst body temperature is comparatively high. 

[0052]In manufacturing the catalyst body 22 of the above-mentioned structure, first ceramics, 
such as zirconia, by the usual method die forming and by calcinating, producing the carrier of 
specified shape and being immersed in a catalyst solution, It is made to stick and what is 
necessary is just to unify, after manufacturing the upstream catalyst object 201 and the 
downstream catalyst object 202 to a different body, respectively. Although ceramic carriers, 
such as zirconia, have an advantage which shaping is easy and tends to mass-produce, not only 
this but metal carriers for example, can also be used for the construction material of a carrier. 
The metal carrier cannot contain moisture easily, and since heat conduction is good, it can do 
concentration distribution few. 

[0053]The operation of this embodiment is explained below. From the air supply means 31, it will 
react, as shown in the above-mentioned formula (1) and (2), and air will be generated to it, if 
hydrogen is supplied from the hydrogen storage means 32 to the fuel cell 1 of dr awing 1 . The 
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hydrogen supplied from the hydrogen storage means 32 circulates by the circulation means 33, 
and only the hydrogen quantity consumed by real power generation is supplied from the 
hydrogen storage means 32. However, since it becomes impossible to use it for power generation 
while circulating when nitrogen and a steam mix from the air pole 13, hydrogen concentration 
falls and below fixed concentration becomes, the opening and closing means 34 is opened, it 
discharges from the hydrogen ejection passage 41 to the ejection passage 4, catalyzed 
combustion is carried out within the exhaust water matter processing unit 2, and it is considered 
as clean gas. 

[0054]The hydrogen introduced into the catalyst body 22 burns considering the gas containing 
the oxygen discharged from the air pole 13 as susceptibility-o1^substances-to~burn gas. Here, 
as mentioned above, generally the hydrogen concentration distribution in the catalyst body 22 is 
the highest at an inlet section, and a reaction progresses and carries out a rise in heat quickly, 
but the catalyst body 22 makes wall thickness of the upstream catalyst object 201 thicker than 
the downstream catalyst object 202, and since calorific capacity is large, it tends to absorb heat. 
Since catalyst support area is small, the calorific value itself can be controlled. 
[0055]Although the calorific capacity of a catalyst body seldom influences at the time of steady 
operation, when the gas which contains hydrogen like this device is supplied intermittently and 
accompanied by big generation of heat for a short time, it can control excessive generation of 
heat by using the upstream catalyst object 201 of the catalyst body 22 as a heat-absorptive 
object. While the upstream catalyst object 201 with thick wall thickness absorbs heat compared 
with the case where the effect is clear to drawing 3, and wall thickness is constant, when a heat 
generation surface product becomes small, the rise of catalyst body temperature becomes small 
and the maximum temperature is falling greatly. Since the hydrogen which did not react with the 
upstream catalyst object 201 burns, if it enters in the downstream catalyst object 202, it goes up 
again, and after that, catalyst body temperature will fall and will turn into the degree of about 1 
constant temperature. 

[0056]Thus, according to the above-mentioned composition, catalyzed combustion can be 
effectively carried out by the catalyst body 22 whole, controlling an excessive rise in heat, and 
exhaust water matter can be processed safely and efficiently. Since the exhaust water matter 
processing unit 2 was installed in the ejection passage 4 of the air pole 13, it is not necessary to 
form the new device for susceptibility-of-substances-to-burn gas supply, composition is 
simplified, and cost can be reduced. 

[0057] Catalyst body 22 composition in a 2nd embodiment of this invention is shown in drawing 4. 
Although a 1st embodiment of the above showed the composition which controls the rise in heat 
paying attention to the point that the upstream catalyst object 201 serves as overheating easily, 
According to this embodiment, like d rawin g 4 (a), the catalyst holding amount per unit area of the 
downstream catalyst object 202 is made more than the upstream catalyst object 201, the 
combustor efficiency of the downstream catalyst object 202 is raised, and the miniaturization of 
the catalyst body 22 is attained. The upstream catalyst object 201 and the downstream catalyst 
object 202 are formed in one using the carrier of the same structure, and are the same. [ of 
passage sectional areas and wall thickness ] 

[0058]In order to change a catalyst holding amount with the upstream catalyst object 201 and 
the downstream catalyst object 202 using the same carrier, catalyst concentration — differing - 

— two — a kind — a catalyst solution — preparing — a carrier — one side — the end face — 
from — length — x — a portion — low concentration — a catalyst solution — being immersed 

— an upstream catalyst — the body — 201 — carrying out — while — remaining — length — y 

— * — a p 0r tion — another side — the end face — a side — from — high concentration — a 
catalyst solution — being immersed — a downstream catalyst — the body — 202 — carrying 
out — ****ing . 

[0059]Generally, as shown in drawing 5 (b), the hydrogen concentration in the catalyst body 22 is 
the highest at an inlet section, a reaction progresses quickly and it decreases rapidly by the 
distance x, after that, continues a fall gently and turns into almost predetermined low 
concentration in the distance y. That is, when the catalyst holding amount per unit area of the 
upstream catalyst object 201 and the downstream catalyst object 202 is the same, in order for 
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below prescribed concentration to carry out hydrogen concentration, it is necessary to make the 
longitudinal direction length of the downstream catalyst object 202 into the length corresponding 
to the distance y, and the physique becomes large (drawing 5 (a)). 

[0060]On the other hand, in this embodiment, there are many catalyst holding amounts of the 
downstream catalyst object 202, and since reactivity increases and temperature also rises easily, 
the amount of catalyzed combustion increases. Therefore, since hydrogen concentration can be 
made low enough and the length of the downstream catalyst object 202 can be shortened that 
much in distance y' shorter than the distance y like drawing 4 (b), the catalyst body 22 is made 
compact, and it is small and can be considered as the high device of throughput. By having 
heightened the throughput of the downstream catalyst object 202, hydrogen can begin to flow, 
that is, even when catalyst temperature is low and activity is low, the reaction of hydrogen can 
progress, and aggravation of emission can be prevented. And since the hydrogen concentration 
distribution at the time of regular is low, even if the downstream catalyst object 202 makes 
throughput high, reaction fever occurs more than needed and it does not serve as overheating. 
On the contrary, since the catalyst inlet part of the upstream will be activated with that radiation 
and heat transfer if a reaction begins to progress by this part at the time of a standup, 
controlling partial overheating, the whole catalyst body can be activated and it can process 
efficiently. 

[0061] Catalyst body 22 composition in a 3rd embodiment of this invention is shown in drawing 6. 
The upstream catalyst object 201 and the downstream catalyst object 202 are constituted from 
this embodiment using the carrier from which structure differs, and like draw in g 6 (a), passage 
sectional areas are smaller than the upstream catalyst object 201, and let the carrier of the 
downstream catalyst object 202 be the carrier which also formed wall thickness thinly. The 
catalyst holding amount per unit area presupposes that it is the same with the upstream catalyst 
object 201 and the downstream catalyst object 202. 

[0062]Since catalyst body temperature becomes high easily since the downstream catalyst 
object 202 of calorific capacity with thin wall thickness is small according to the above- 
mentioned composition, and a reaction constant becomes large, a throughput increases. Passage 
sectional areas are small and that the heat generation surface product per unit volume (catalyst 
support area) becomes large also contributes to the increase in the amount of catalyzed 
combustion. Therefore, like a 2nd embodiment of the above, can shorten the length of the 
longitudinal direction of the downstream catalyst object 202 with y', and at the time of a standup. 
While the reaction of hydrogen progresses with the downstream catalyst object 202 and 
preventing aggravation of emission, the effect which promotes activation of the upstream 
catalyst object 201 is acquired. 

[0063]Catalyst body 22 composition in a 4th embodiment of this invention is shown in dr awin g 7. 
The upstream catalyst object 201 and the downstream catalyst object 202 are constituted from 
this embodiment using the carrier from which structure differs, like drawing 7 (a), ceramic 
carriers, such as zirconia, are used for the upstream catalyst object 201, and a metal carrier is 
used for the downstream catalyst object 202. Even if ********** which constitutes the 
downstream catalyst object 202 laminates in piles the plate 23 and the corrugated panel 24 
which consist of metallic foils like drawing 7 (b), it rolls and carries out the time of what was 
piled up, and is good also as honeycomb shape. The downstream catalyst object 202 using a 
metal carrier has wall thickness thinner than the upstream catalyst object 201, and it is formed 
so that passage sectional areas may become small. 

[0064]Rather than a ceramic carrier, since calorific capacity per unit volume can be made small, 
and it will be activable at an early stage and also a metal carrier will contact only gas with thin 
hydrogen concentration at the time of stationary burning also after the catalyst body 22 in early 
stages of operation has become wet if this is used for the downstream catalyst object 202, it 
does not have fear of overheating. On the other hand, since a lot of steams are usually 
contained in the gas discharged from the air pole of a fuel cell, moisture is absorbed by the 
catalyst surface and there is a possibility that a reaction may be checked in it, but. A ceramic 
carrier contributes to dryHzation of gas greatly, if this is used for the upstream catalyst object 
201 in order for the carrier itself to absorb moisture. The absorbed moisture is dried by the 
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conduction and radiation of heat which are generated in the metal carrier of the downstream. 
[0065]Since the metal carrier can perform change of shape easily by changing the thickness of a 
metallic foil, the pitch of a corrugated panel, and a height of thread, when changing the calorific 
capacity and catalyst support area of a carrier with the upstream catalyst object 201 and the 
downstream catalyst object 202, manufacture becomes easy like this invention. In a ceramic 
carrier, maintenance can also manufacture and install short shape in the longitudinal direction 
which becomes difficult easily. 

[0066]Drawing 8 is an example of the opening and closing control of the opening and closing 
means 34 by the control means 35 at the time of discharging the emission gas from the 
hydrogen pole 14 from the hydrogen ejection passage 41 to the ejection passage 4. In order to 
hold the hydrogen concentration of the hydrogen pole 14 more than fixed, it is necessary to 
open the opening and closing means 34 of an electro-magnetic valve etc., and to discharge the 
emission gas containing hydrogen periodically (it is once in 10 minutes), so that it may illustrate. 
At this time, as a dashed line shows among a figure, the method of discharging the whole 
quantity of predetermined gas volume at once is common, but. In this method, since the 
comparatively high gas of hydrogen concentration flows in the exhaust water matter processing 
unit 2 which the catalyst body 22 is not activating, the exhaust water matter concentration of a 
starting initial will exceed a desired value temporarily. After activation, the amount of catalyzed 
combustion increases and the catalyst body 22 serves as an elevated temperature easily. 
[0067]For this reason, as a solid line shows among a figure, the control means 35 performs 
control which repeats opening and closing of the opening and closing means 34 for a short time, 
and hydrogen which is a grade which a catalyst activates is intermittently introduced in the 
exhaust water matter processing unit 2 during the pre~heating period of the catalyst body 22. 
Thus, a catalyst is effectively activable, while the catalyst surface which became wet with the 
steam is dried, it is activated in an instant and the exhaust water matter of a starting initial is 
stopped lower than a desired value by introducing to some extent high-concentration hydrogen 
gas for a short time very much. If the remaining hydrogen is discharged after the suitable number 
of times repeating this, catalyzed combustion can be performed efficiently and the device which 
was excellent in exhaust emission will be realized. 

[0068]Thus, according to this invention, the simple and highly efficient exhaust water matter 
processing unit using the emission gas from the air pole 13 is realizable. The catalyst body 22 is 
using the comparatively high carrier of calorific capacity for the part to which overheating occurs 
easily, or changing a catalyst holding amount and a heat generation surface product, and cancels 
overheating easily, Or in the part in which hydrogen concentration and catalyst temperature are 
low, and hydrogen treatment efficiency is usually low, the miniaturization of the catalyst body 22 
is enabled by increasing a catalyst holding amount and a heat generation surface product as 
composition which heightened throughput. Aggravation of the emission at the time of a standup 
and overheating can be prevented by optimizing the control method. 

[0069] Even if it uses independently the composition and the control method of the upstream 
catalyst object 201 and the downstream catalyst object 202 which were shown by each above- 
mentioned embodiment, respectively, they may combine some according to the purpose and can 
perform still better exhaust water matter processing. 

[0070]Although the hydrogen ejection passage 41 from the hydrogen circulation means 33 was 
connected to the ejection passage 4 of the exhaust water matter processing unit 2 upper stream 
and the emission gas containing hydrogen was introduced into the front face of the catalyst body 
22 in each above-mentioned embodiment, The hydrogen ejection passage 41 is branched and it 
may be made to introduce into two or more parts of the catalyst body 22 the emission gas 
containing hydrogen, and it depends according to operational status and suitable processing is 
attained. The example is shown below. 

[0071] Draw ing 9 is the outline composition of the fuel cell system in a 5th embodiment of this 
invention. In this embodiment, the valve 37 is provided in the fuel cell system shown in above- 
mentioned draw ing 1 in the middle of the passage reached [ from the hydrogen pole 14 ] to the 
hydrogen circulation means 33 in the valve 36 in the middle of the passage reached [ from the 
hydrogen storage means 32 ] to the fuel cell 1, respectively so that it may illustrate. Thereby, 
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when power generation is suspended, the valves 36 and 37 are closed, hydrogen is shut up in the 
fuel cell 1, and it becomes possible to avoid leakage and consumption of hydrogen from the 
hydrogen pole 14 side. However, the inside of the fuel cell 1 under power generation is a 
pressurization state, and since the air pole 13 side becomes atmospheric pressure soon after a 
stop to this, the mixed gas with which hydrogen moves to the air pole 13 side from the hydrogen 
pole 14 side according to a pressure differential, and two poles contain high-concentration 
hydrogen will be full. In this case, when rebooting the fuel cell 1, it will be necessary to pass 
hydrogen to the hydrogen pole 14 side, to pass air to the air pole 13 side, and to purge mixed 
gas. 

[0072]So, in this embodiment, by the control means 35, after closing the valve 36 at the time of 
a power generation stop, the valve 37 is wide opened until the hydrogen pole 14 reaches 
atmospheric pressure, the opening and closing means 34 is opened, and the gas by the side of 
the hydrogen pole 14 is discharged to the hydrogen ejection passage 41. Thereby, the pressure 
differential between two poles can be canceled and mixing can be suppressed for gas to the 
minimum. If the hydrogen pole 14 becomes atmospheric pressure, the valve 37 and the opening 
and closing means 34 will be closed. 

[0073]The emission gas by the side of the air pole 13 which hydrogen concentration is high and 
serves as susceptibility-of^substances-to-burn gas rather than the gas discharged during power 
generation is also few, and also [ an equivalent for an idling, and ] since the gas discharged at 
the time of this power generation stop does not contain the moisture generated by an electrode 
reaction, it is drying it. For this reason, if the whole quantity is introduced into the front face of 
the catalyst body 22, catalytic reaction will rise rapidly and will tend to cause overheating. By 
this embodiment, in order to avoid this, while trichotomizing and arranging the catalyst body 22 
to a gas flow direction, the hydrogen ejection passage 41 is branched and it has composition into 
which the emission gas which contains hydrogen in the front face of the divided catalyst bodies 
22A, 22B, and 22C from each fork roads 41 A, 41 B, and 41 C, respectively is introduced. At this 
time, it is good to make it a gas introduction amount decrease more in the latter-part side where 
temperature becomes high in order that much gas may be supplied to the catalyst body 22A of 
the Mogami style from other catalyst bodies 22B and 22C and the combustion gas by the 
catalyst of the preceding paragraph may flow. 

[0074]For example, the tube diameter of the pipe which constitutes the fork road 41 A of the 
Mogami style is the largest, and it is made for the tube diameter of the downstream fork roads 
41 B and 41 C to become small one by one in the composition shown in drawin g 10 . The path of 
the feed ports 42A, 42B, and 42C which carry out an opening to the end of each fork roads 41 A, 
41 B, and 41 C, and introduce gas into the catalyst bodies 22A, 22B, and 22 is made into an equal 
diameter here, and each number is set to one. Since the flow according to pipe inner pressure 
loss will blow off from a feed port if a fork road is constituted from a pipe with which tube 
diameters differ, much gas can be supplied for the upstream. 

[0075]According to the above-mentioned composition, at the time of a power generation stop, 
even if dry gas with high hydrogen concentration is discharged comparatively so much for a 
short time, Since the gas which contains hydrogen in each of the divided catalyst bodies 22A, 
22B, and 22C from the fork roads 41 A, 41 B, and 41 C of the hydrogen ejection passage 41 is 
introduced, the catalyst body 22A of the Mogami style can be prevented from being overheated 
locally. Since the tube diameter of the fork roads 41 A, 41 B, and 41 C is made small towards the 
lower stream from the upper stream like drawing 10, a gas introduction amount increases in the 
upstream and it was made for the downstream to decrease, when hot combustion gas flows, the 
catalyst bodies 22B and 22C of the downstream are not overheated. D rawing 1 1 shows the 
longitudinal direction distance of the exhaust water matter processing unit 2, and the relation of 
the temperature of combustion, and is made to generate heat by the catalyst body 22 whole, and 
catalyzed combustion of it can be carried out, preventing overheating. At the time of starting, 
although the gas which does not contain moisture is discharged immediately after a power 
generation start, overheating can be controlled similarly. 

[0076]Since the gas having contained many steams is discharged at the time of the usual power 
generation, catalytic reaction becomes more difficult to occur than dry gas, but. Since the 
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catalyst body 22 was constituted so that much hydrogen might be supplied by the catalyst body 
22A of the Mogami style rather than other catalyst bodies 22B and 22C, it generates heat 
intensively by the catalyst body 22A of the Mogami style, and the purification performance which 
rose and was promptly excellent in temperature is demonstrated. Thus, according to this 
embodiment, it can be used conveniently for all at the time during power generation of a power 
generation stop, catalytic reaction of the hydrogen in the emission gas with which states differ 
can be carried out safely and effectively, and emission can be suppressed low. 
[0077] Drawing 12 and dr awin g 1 3 are other examples of the composition of the fork roads 41 A, 
41 B, and 41 C. For example, like drawing 1 2, when each tube diameter of the fork roads 41 A, 41 B, 
and 41 C is made the same, a flow may be adjusted by changing the path or number of the feed 
ports 43A, 43B, and 43C which introduces the gas which contains hydrogen in the catalyst 
bodies 22A, 22B, and 22C. Here, the path of the feed port 43A of the catalyst body 22A of the 
Mogami style is made larger than other feed ports 43B and 43C. The number of the feed ports 
43C of the catalyst body 22C of the lowest style is made less than other feed ports 43B and 
43C. Even if it does in this way, the amount of blow off of the gas which contains hydrogen 
towards the lower stream from the upper stream decreases. 

[0078]Or the tube diameter of the fork roads 41 A, 41 B, and 41 C, the path of the feed ports 44A, 
44B, and 44C, and a number are good like drawing 13 also as composition which presupposes 
that it is the same, forms the valve 6 in the hydrogen ejection passage 41 between the fork road 
41 A and the fork road 41 B, and opens and closes the valve 6 according to operational status. 
That is, when processing the gas containing a steam which cannot react easily like [ at the time 
of the usual power generation ], the valve 6 is closed by the control means 35, and it is made for 
the whole quantity of the gas which contains hydrogen in the catalyst body 22A of the Mogami 
style from the feed port 44A of the fork road 41 A to blow off. On the other hand, since it 
becomes gas with few water vapor contents with high hydrogen concentration immediately after 
a power generation stop, the control means 35 opens the valve 6 and the gas which contains 
hydrogen also in the catalyst bodies 22B and 22C of the downstream from the feed ports 44B 
and 44C of the fork roads 41 B and 41 C is introduced. In this composition, if form a means to 
detect the temperature of each catalyst bodies 22A, 22B, and 22C, that result is made to feed 
back and opening and closing of the valve 6 are controlled, it will become possible to perform 
processing in which can control the catalyst body 22 to a more uniform temperature, and it is 
safe for it, and efficient. 

[0079]Gas temperature can be lowered locally and, moreover, moisture can be made to condense 
on the surface of the catalyst body 22A by supplying hydrogen gas of ordinary temperature to 
the catalyst body 22A mostly in the about 60-70 ** gas which has the above-mentioned 
composition and contains moisture. Therefore, the gas supplied to the downstream catalyst 
bodies 22B and 22C is dried as much as possible, and the effect to prevent can also expect that 
a catalyst serves as inertness. 

[0080]Dra win g 14 (a) and (b) shows exhaust water matter processing unit 2 composition in a 6th 
embodiment of this invention, and is [ the member ] close and arranges the vapor-liquid— 
separation member 7 which becomes a front face of the catalyst body 22 from a foam metal. The 
vapor-liquid-separation member 7 makes the moisture in the gas which is disc-like [ of the 
catalyst body 22 and an equal diameter ], is the surface of the foam metal whose specific 
surface area is very large, and is introduced condense positively. Caudad, the water of 
condensation falls and is removed by gravity. Thereby, when the catalyst body 22 has got cold, a 
catalyst surface gets wet with the water of condensation, and activity is prevented from falling, 
moreover — since a pickpocket omission will arise if the gas containing hydrogen flows into the 
part to which the catalyst became inertness with the water of condensation — a water-of- 
condensation ball — the catalyst body 22 cheap lower part — a wrap — the shielding member 8 
of an approximate circle arc is allocated in the front face of the vapor-liquid-separation member 
7 like. Since these vapor-liquid-separation member 7, the shielding member 8, and the catalyst 
body 22 of each other are arranged closely, if a reaction is started and the temperature of the 
catalyst body 22 rises, moisture will evaporate again and will be discharged. 
[0081 ]The internal stoma is opening the foam metal of each other for free passage, and gas 
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circulates besides a flow parallel to a gas flow. Therefore, since the gas containing some 
hydrogen flows also into the part taken up with the shield 8 of the catalyst body 22 and catalytic 
reaction occurs, there are few rates which make the catalyst body 22 useless, and they end, and 
it becomes possible to perform a cleaning effect efficiently. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention]This invention is used suitably for home use or the dynamo for cars, and 
relates to the hydrogen treatment device for processing the hydrogen discharged from the fuel 
cell which takes out the electrical and electric equipment using the combination reaction of 
hydrogen and oxygen. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the origina 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art]In order to cope with the problem of environmental pollution in 
recent years and global warming, the electromobile attracts attention as an alternative energy 
vehicle of low pollution. For example, although the electromobile carrying a storage battery is 
already contained in the stage of utilization, by the relation with the accumulation~of-eIectricity 
capability of a cell, storage battery type vehicles have problems, like mileage is comparatively 
short and charging time is long, and serve as hindrance of wide use. For this reason, 
development of fuel cell type vehicles serves as pressing need as an electromobile which can 
solve these problems. 

[0003]Generally a fuel cell has a unit cell which has arranged the hydrogen pole and the air pole 
on both sides of a poly membrane, and generates electricity the fuel gas which contains 
hydrogen in a hydrogen pole by supplying air to an air pole. At this time, the reaction expressed 
with the following formula (1) and (2), respectively arises on two poles. 

Hydrogen pole: H 2 ~>2H + +2e ~ ... (1) 

Air pole: (1/2) 0 2 +2H + +2e ™ ->H 2 0 ... (2) 

[0004]However, when it carries a fuel cell in vehicles that is, in a portable fuel cell, not having 
become a problem so much in the installation type fuel cell may pose a big problem. Processing 
of the hydrogen discharged from the fuel cell which carries pure water matter in one of them is 
mentioned. This originates in reducing hydrogen concentration, if some nitrogen in the water by 
which it is generated when generating electricity with a fuel cell, and the air used by an air pole 
passes a poly membrane and it mixes in the hydrogen pole side. Then, it will be necessary to 
discharge the mixed impurity and there is a method of replacing the gas by the side of a 
hydrogen pole from hydrogen for every fixed time as the example. In this case, since inflammable 
hydrogen is contained in the gas discharged by substitution, a certain processing of emitting into 
the atmosphere as it is is needed undesirably. 

[0005]Here, there is the method of carrying out separate recovery of the hydrogen (or thing for 
which the nitrogen transmission film for separating nitrogen which is other ingredients in mixed 
gas is used) by using a hydrogen permeable film in an analyzer etc. conventionally as a disposal 
method of the mixed gas containing hydrogen. How a burner is attached and combustion 
removes hydrogen as a general method of detoxicating and discharging hydrogen can be 
considered. 



[Translation done.] 



http://www4.ipdl.inpitgo.jp/cgi--bin/tran_web cgi ejje?atw u=http%3A%2F%2Fww... 2010/06/09 



JP,2003-142131,A [TECHNICAL PROBLEM] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1/1 V 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However t there is much gas volume discharged from a 
fuel cell extraordinarily compared with the quantity which an analyzer etc. treat, and there is a 
problem on which pressure loss increases and power increases. The method of attaching a 
burner has a problem which NOx generates by carrying out high temperature combustion by a 
burner, and the method of processing exhaust water matter more safely and cleanly is 
demanded. 

[0007]At the time of power generation, moisture is contained so much in the gas discharged 
from a fuel cell. On the other hand, the gas which does not contain moisture depending on 
operational status and which contains a lot of hydrogen at high concentration may be discharged. 
For example, since the gas which does not contain moisture compared with the gas which 
contains moisture so much burns easily when hydrogen is burned and it processes, there is a 
possibility that temperature may rise too much. 

[0008]Then, hydrogen in the gas by which this invention is discharged from a fuel cell in the fuel 
cell used as fuel in pure water matter, It aims at providing the exhaust water matter processing 
unit which faults, such as overheating, do not produce, even if it can process safely and promptly 
and changes hydrogen and the moisture content in emission gas further according to operational 
status, without emitting as it is into the atmosphere. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem]This invention is a portable fuel cell [ like / for vehicles ], and 
proposes a simple device for processing safely emission gas containing hydrogen water and 
nitrogen mixed and it became impossible to use for power generation in a fuel cell of a type 
which stores and carries hydrogen gas in storage means, such as a tank and an occlusion alloy. 
And sufficient oxygen to oxidize emission gas which contains hydrogen discharged from the 
hydrogen pole side in emission gas discharged from the air pole side of a fuel cell being 
contained, and hydrogen found out that a processing unit which makes oxygen susceptibility-of- 
substances-to-burn gas and to which catalyzed combustion is carried out at ordinary 
temperature since catalyzed combustion is possible was effective. The rate of combustion of 
hydrogen was dramatically quick at that time, and it noted that the reaction velocity produced an 
exponential reaction which continues a fall gently after a reaction progresses quickly and 
hydrogen concentration falls rapidly immediately after touching that it is greatly dependent on 
temperature, therefore a catalyst. In order to maintain a reaction, drying a damp catalyst surface, 
While predetermined hydrogen quantity was required, paying attention to falling rather than the 
time of discharge of dry gas with little moisture, catalyst temperature considered optimal 
catalyst body composition and hydrogen ejection passage composition according to operational 
status, and reached this invention provided with the following means. 

[0010]That is, this invention Claim 1 arranges a hydrogen pole and an air pole on both sides of 
solid polyelectrolyte membrane, and proposes a device for processing emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side in a fuel cell which generates 
electricity by supplying hydrogen gas to a hydrogen pole and supplying air to an air pole. This 
device is provided with a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side in emission gas containing the above-mentioned 
hydrogen susceptibility-of-substances-to-burn gas and to which catalyzed combustion is carried 
out, and structure of the above-mentioned catalyst body is changed according to hydrogen 
concentration distribution in gas introduced. 

[0011]Since catalyzed combustion of the hydrogen is carried out using the above-mentioned 
catalyst body according to the above-mentioned composition, NOx does not occur like [ in a 
case of carrying out high temperature combustion by a burner ]. Since emission gas containing 
oxygen discharged from the above-mentioned air pole side is used as susceptibility-of- 
substances-to-burn gas, a new susceptibility-of-substances-to-burn gas supply device is 
unnecessary. Hydrogen concentration distribution in the above-mentioned catalyst body is not 
constant, and it is usually the highest in a catalyst inlet part, and since it is easy to carry out a 
rise in heat, heat generated by this part is absorbed, for example, Or if structure of the above- 
mentioned catalyst body is changed according to hydrogen concentration distribution so that 
generation of heat may be controlled, a local rise in heat can be prevented. Therefore, hydrogen 
can be safely processed efficiently with simple composition. 

[0012]As other composition for solving an aforementioned problem, a device of Claim 2, It has a 
catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
of-substances-to-burn gas and to which catalyzed combustion is carried out, and the above- 
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mentioned catalyst body is constituted so that calorific capacity per [ in a part where hydrogen 
concentration in gas introduced is high ] volume may become higher than other parts. 
[0013]Since hydrogen concentration distribution in the above-mentioned catalyst body is the 
highest and it is usually easy to carry out a rise in heat in a catalyst inlet part as described 
above, if calorific capacity of this part is made higher than other parts, heat generated in a 
catalyst surface can be absorbed and partial overheating of a catalyst body can be prevented. 
Therefore, hydrogen can be safely processed efficiently with simple composition. 
[0014]As other composition for solving an aforementioned problem, like Claim 3, while providing a 
catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
of-substances-to-burn gas and to which catalyzed combustion is carried out, The above- 
mentioned catalyst body can also be constituted so that calorific value per unit volume in a part 
where hydrogen concentration in gas introduced is high may become smaller than other parts. 
[001 5]According to the above-mentioned composition, hydrogen concentration in the above- 
mentioned catalyst body is high, and partial overheating of a catalyst body can be similarly 
prevented by making small calorific value of a part where a rapid rise in heat breaks out easily. 
Therefore, a safe and efficient hydrogen treatment device is obtained with simple composition. 
[0016]As other composition for solving an aforementioned problem, like Claim 4, while providing a 
catalyst body which makes emission gas containing oxygen discharged from the above- 
mentioned air pole side in emission gas containing the above-mentioned hydrogen susceptibility- 
o-Psubstances-to-burn gas and to which catalyzed combustion is carried out, The above- 
mentioned catalyst body can also be constituted so that support area of a catalyst per unit 
volume in a part where hydrogen concentration in gas introduced is high may become smaller 
than other parts. 

[001 7]According to the above-mentioned composition, hydrogen concentration in the above- 
mentioned catalyst body is high, and partial overheating of a catalyst body can be similarly 
prevented by making it small, catalyst support area, i.e., a heat generation surface product, of a 
part where a rapid rise in heat breaks out easily. Therefore, a safe and efficient hydrogen 
treatment device is obtained with simple composition. 

[0018]Or while providing a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side like Claim 5 in emission gas containing the above- 
mentioned hydrogen susceptibility-of^substances-to-burn gas and to which catalyzed 
combustion is carried out, A catalyst holding amount per unit area of a part where hydrogen 
concentration in gas introduced is high can also constitute the above-mentioned catalyst body 
so that it may become less than other parts. Even if it does in this way, same effect of making 
calorific value small and preventing partial overheating of a catalyst body is acquired. 
[001 9]Thickness of a passage wall of the above-mentioned carrier in a part where hydrogen 
concentration in gas by which the above-mentioned introduction is specifically carried out like 
Claim 6 considering the above-mentioned catalyst body as composition which supported a 
catalyst to a carrier of honeycomb structure is high is made thicker than other parts. Since 
calorific capacity of this part becomes large and support area of a catalyst also becomes small 
by this, the calorific value itself can decrease and the above-mentioned effect can be acquired 
easily. 

[0020]Or passage sectional areas of the above-mentioned carrier in a part where hydrogen 
concentration in gas by which the above-mentioned introduction is carried out like Claim 7 
considering the above-mentioned catalyst body as composition which supported a catalyst to a 
carrier of honeycomb structure is high may be enlarged. Since support area of a catalyst will 
become small and calorific value will decrease if it does in this way, the above-mentioned effect 
can be acquired easily. 

[0021]While providing a catalyst body which makes emission gas containing oxygen discharged 
from the above-mentioned air pole side in a device of Claim 8 in emission gas containing the 
above-mentioned hydrogen susceptibility-of^substances-to-burn gas and to which catalyzed 
combustion is carried out, Hydrogen treatment capability per unit volume in a part to which 
hydrogen concentration in gas introduced fell rapidly constitutes the above-mentioned catalyst 
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body so that it may become larger than other parts. 

[0022] Hydrogen concentration distribution in the above-mentioned catalyst body continues a fall 
gently after that, although it is the highest in a catalyst inlet part and a reaction usually 
progresses and decreases rapidly quickly. Then, if hydrogen concentration heightens throughput 
of a part which decrease in number slowly, the length of a gas flow direction of a catalyst body 
can be shortened, and a miniaturization can be attained. Although there is a possibility that it 
may be discharged while hydrogen has not fully reacted, when hydrogen begins to flow, that is, 
catalyst temperature is low and activity is low, in the usual throughput, aggravation of exhaust 
emission can be prevented by providing a high part of throughput. And at the time of regular, 
since it is a low part of hydrogen concentration distribution, even if it makes throughput high, 
reaction fever occurs more than needed and it does not become overheating. On the contrary, 
since a catalyst inlet part of the upstream will be activated with that radiation and heat transfer 
if a reaction begins to progress by this part at the time of a standup, controlling partial 
overheating, the whole catalyst body can be activated and it can process efficiently. 
[0023]The above-mentioned catalyst body is specifically considered as composition which 
supported a catalyst to a carrier of honeycomb structure like Claim 9, hydrogen concentration in 
the above-mentioned gas introduced is making more than other parts a catalyst holding amount 
per unit area in a part to which it fell rapidly, and the amount of hydrogen reactions per unit area 
is made to increase. If it does in this way, the length of a gas flow direction of a catalyst body 
required even for a predetermined level to reduce hydrogen concentration is shortened, and it 
can miniaturize. That is, after hydrogen of most in emission gas reacts at a stretch, hydrogen 
concentration in emission gas becomes low, a concentration gradient of gas and a catalyst 
surface becomes small, and also when gas carries out cubical expansion by generation of heat of 
hydrogen, the rate of flow increases. Then, in order that hydrogen may not carry out a deer 
reaction gradually, a little hydrogen quantity will come out, and nevertheless processing will take 
a certain considerable distance, but this is avoided by having the above-mentioned composition, 
and a large device is obtained in throughput by miniaturization. 

[0024]Or while considering the above-mentioned catalyst body as composition which supported 
a catalyst to a carrier of honeycomb structure like Claim 10, it may be made for support area of 
a catalyst per unit volume in a part to which hydrogen concentration in gas introduced fell 
rapidly to become larger than other parts. Even if it does in this way, same effect is acquired, a 
fall of a reaction by hydrogen concentration inclination and a gas flow rate is prevented, and a 
device in which it is small and throughput is large can be realized. 

[0025]l_ike Claim 11, the above-mentioned catalyst body can be constituted using a carrier of 
honeycomb structure of the product made from ceramics, or metal, for example. Mass 
production which used a mold is possible for a ceramic honeycomb carrier, and cost reduction is 
possible for it. Even if a metallic honeycomb carrier piles up a metaled corrugated panel and a 
plate, is created, and can process a corrugated panel easily with a gear gear and also it uses the 
same corrugated panel, since change of mountain height etc. is easy, it is easy to manufacture it 
and it is cheap. In a product made from ceramics, since it is necessary to roll a ceramic sheet 
which supports a periphery so that a crack may not arise in thermal expansion, and it is hard to 
produce a short carrier to a longitudinal direction, in such a case, if it is metal, it is 
advantageous. 

[0026]In order to solve an aforementioned problem, while providing a catalyst body which makes 
emission gas containing oxygen discharged from the above-mentioned air pole side in a device of 
Claim 12 in emission gas containing the above-mentioned hydrogen susceptibility-o1^- 
substances-to-burn gas and to which catalyzed combustion is carried out, the above-mentioned 
catalyst body is divided in the direction of a gas flow at plurality, and it is considered as 
construction material different, respectively. When a catalyst body using a carrier made from 
ceramics is arranged to the upstream and a catalyst body using metal carriers is arranged to 
that downstream at this time, while making moisture in gas introduced into the above-mentioned 
catalyst body stick to a ceramic carrier, it can be made to dry by conduction and radiation of 
heat which were generated in a metal carrier part. 

[0027]Since a lot of steams are usually contained, moisture is absorbed by catalyst surface, and 
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a reaction does not progress to gas discharged from an air pole of a fuel cell during power 
generation, but there is a possibility that emission immediately after discharge of hydrogen may 
get worse in it. Then, since an inflow of moisture to the downstream is suppressed and it 
becomes a dry gas by using a ceramic carrier for the upstream and making moisture absorb like 
the above-mentioned composition, a reaction is started promptly. Since the downstream was 
made into a metal carrier, local overheating can be prevented from distributing heat generated 
rapidly throughout a carrier with sufficient heat conduction, and arising near the entrance of a 
metal carrier part. If a reaction is started in a metal carrier part, since it dries with heat from a 
metal carrier part, the ceramic carrier part which absorbed moisture can absorb enough moisture 
discharged from an air pole by the following hydrogen discharge. 

[0028]Uke Claim 13, an installed position of the above-mentioned catalyst body is good to carry 
out emission gas from the above-mentioned air pole in an ejection passage for [ to the 
atmosphere ] emitting. Discharge of hydrogen from the above-mentioned hydrogen pole is not 
continuous, usually sets a certain time interval, and is discharged (it is once in 10 minutes). On 
the other hand, from the above-mentioned air pole, since gas is always discharged, the above- 
mentioned catalyst body can be cooled using while hydrogen is not discharged by always 
contacting the above-mentioned catalyst body to this emission gas. Therefore, increase of 
hydrogen quantity which there is [ hydrogen quantity ] no necessity for controlling an exhaust 
water quantum etc. in order to avoid excessive temperature up of the above-mentioned catalyst 
body, and makes it burn per time is possible. By installing the above-mentioned catalyst body in 
an ejection passage established permanently at a fuel cell conventionally, an equipment 
configuration is simplified and space-saving-ization can be attained. 

[0029]It is good to be in the above-mentioned ejection passage, and to carry out an installed 
position of the above-mentioned catalyst body near the injection hole to the atmosphere like 
Claim 14, suitably. Thereby, a moisture content per unit volume of gas introduced can be 
reduced. That is, in a fuel cell, since gas which made an inside a pressurization state and became 
saturated steam mostly is introduced and is burned in order to raise generation efficiency, gas 
containing a lot of steams is discharged. In an ejection passage, a pressure of gas becomes low, 
and it can introduce into the above-mentioned catalyst body in the near state in a businesslike 
manner, and becomes difficult to solidify moisture on a catalyst surface from there being many 
moisture contents which can be held as a gas, so that it is close to an exit. Therefore, a collision 
opportunity of a catalyst and a steam is reduced and time to a combustion start of a catalyst 
can be shortened. 

[0030]In order to process hydrogen with a device provided with a catalyst body which makes 
emission gas which contains oxygen discharged from the above-mentioned air pole side like 
Claim 15 susceptibility-of^substances-to-burn gas and to which catalyzed combustion is carried 
out, specifically, An opening and closing means which opens and closes a hydrogen ejection 
passage and the above-mentioned hydrogen ejection passage for leading emission gas containing 
hydrogen discharged from the above-mentioned hydrogen pole side to the above-mentioned 
catalyst body, and a control means which introduces into the above-mentioned catalyst body 
emission gas which controls opening and closing of the above-mentioned opening and closing 
means, opens the above-mentioned hydrogen ejection passage wide periodically, and contains 
the above-mentioned hydrogen are established. This control means performs control which 
introduces emission gas which repeats opening and closing of the above-mentioned opening and 
closing means for a short time, and contains the above-mentioned hydrogen intermittently during 
a pre-heating period of the above-mentioned catalyst body. 

[0031]When introducing into the above-mentioned catalyst body emission gas which opens the 
above-mentioned hydrogen ejection passage wide periodically, and contains the above- 
mentioned hydrogen, in order to activate a catalyst, control which introduces a small amount of 
hydrogen, makes it activated, and discharges hydrogen of a stipulated amount after that first is 
considered easily, but. Reaction sufficient in this for a catalyst to which it is exposed to a steam 
and activity is falling cannot be occurred, but emission gets worse. On the other hand, when a 
constant rate of some hydrogen is discharged very much for a short time, in order that a part of 
catalyzed combustion may break out, a part of supplied hydrogen is purified. If hydrogen of the 
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specified quantity is discharged after repeating this two or more times, a catalyst can be used in 
high activity from the first stage, and it can prevent suppressing emission low. 
[0032]A device of Claim 16 is a device for processing emission gas containing hydrogen 
discharged from the hydrogen pole side of a fuel cell, and is provided with a catalyst body which 
makes emission gas containing oxygen discharged from the above-mentioned air pole side in 
emission gas containing the above-mentioned hydrogen susceptibility-of— substances-to-burn 
gas and to which catalyzed combustion is carried out. In this device, it was considered as 
structure which divides and introduces into it emission gas containing the above-mentioned 
hydrogen at two or more places of a gas flow direction of the above-mentioned catalyst body so 
that it may become the calorific value of a request of this passage of each part of the above- 
mentioned catalyst body while establishing a passage for introducing emission gas containing the 
above-mentioned hydrogen in the above-mentioned catalyst body. 

[0033]In the above-mentioned composition, instead of changing structure of the above- 
mentioned catalyst body, structure of a passage for introducing emission gas which contains the 
above-mentioned hydrogen in the above-mentioned catalyst body is changed so that each part 
of the above-mentioned catalyst body may serve as desired calorific value. Since it can adjust 
with hydrogen quantity introduced, if calorific value of each part of the above-mentioned 
catalyst body carries out division supply of the emission gas containing the above-mentioned 
hydrogen to each part and each amount of supply is adjusted, it can prevent a local rise in heat 
and can process hydrogen efficiently safely with simple composition. 

[0034]A device of Claim 17 provides two or more fork roads which divide and introduce into it 
emission gas containing the above-mentioned hydrogen at this passage at two or more places of 
a gas flow direction of the above-mentioned catalyst body while establishing a passage for 
introducing emission gas containing the above-mentioned hydrogen in the above-mentioned 
catalyst body. And a fork road of these plurality is constituted so that each part of the 
corresponding above-mentioned catalyst body may serve as desired calorific value. 
[0035]If emission gas containing the above-mentioned hydrogen is specifically introduced into 
each part of the above-mentioned catalyst body from two or more above-mentioned fork roads, 
a gas mass flow introduced into each part of the above-mentioned catalyst body can be adjusted 
by changing shape of each fork road, etc. Therefore, it can be considered as calorific value of a 
request of each part of the above-mentioned catalyst body, a local rise in heat etc. can be 
prevented, and it can be safely considered as an efficient hydrogen treatment device. 
[0036]A device of Claim 18 provides a passage for introducing emission gas which contains the 
above-mentioned hydrogen in the above-mentioned catalyst body, and provides two or more fork 
roads which divide and introduce emission gas which contains the above-mentioned hydrogen in 
two or more places of a gas flow direction of the above-mentioned catalyst body at this passage. 
Let a fork road of these plurality be the structure where emission gas which contains much 
above-mentioned hydrogen in the upstream of a gas flow direction of the above-mentioned 
catalyst body rather than the downstream is introduced. 

[0037]Since gas having contained many steams is discharged at the time of the usual power 
generation, a catalyst surface gets wet and a reaction becomes difficult to occur, but. By having 
passage composition into which emission gas which contains much above-mentioned hydrogen 
by the upstream of the above-mentioned catalyst body is introduced, it is made to generate heat 
intensively in an upstream catalyst body, and a catalyst can be activated promptly. Although it 
becomes gas with few water vapor contents with high hydrogen concentration at the time of a 
power generation stop and starting, since gas is introduced also into a catalyst body of the 
downstream by two or more above-mentioned fork roads, it is made to generate heat by the 
whole catalyst body, and it becomes possible to perform processing with sufficient safety and 
efficiency. 

[0038]Specifically like Claim 19, a passage sectional area of two or more above-mentioned fork 
roads is changed. For example, a passage sectional area of a fork road corresponding to the 
upstream of the above-mentioned catalyst body is enlarged, ventilation resistance is made small, 
and emission gas which contains much above-mentioned hydrogen in the upstream of a gas flow 
direction of the above-mentioned catalyst body rather than the downstream can be introduced. 
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[0039]Or like Claim 20, it is provided in an end of two or more above-mentioned fork roads, and 
an effective area product or number of feed ports for introducing into each part of the above- 
mentioned catalyst body emission gas containing the above-mentioned hydrogen can also be 
changed. For example, since gas volume introduced will increase greatly an effective area 
product of the above-mentioned feed port if a number is increased, emission gas which contains 
much above-mentioned hydrogen in the upstream of a gas flow direction of the above- 
mentioned catalyst body rather than the downstream can be introduced. 
[0040]A passage switching means which controls by composition of the above-mentioned 
paragraph 21 an inflow of emission gas containing the above-mentioned hydrogen to two or more 
above-mentioned fork roads is established, and emission gas which contains the above- 
mentioned hydrogen in the upstream of a gas flow direction of the above-mentioned catalyst 
body at the time of power generation of a fuel cell — a channel change being performed and at 
the time of a power generation stop or starting so that the whole quantity may be introduced 
mostly. It is characterized by performing a channel change so that emission gas which contains 
the above-mentioned hydrogen also in the downstream of a gas flow direction of the above- 
mentioned catalyst body may be introduced. 

[0041]emission gas which gas having contained many steams is discharged at the time of power 
generation, opens only a fork road which introduces gas into the upstream of the above- 
mentioned catalyst body, for example since temperature of a catalyst body does not rise as 
easily as dry gas, and contains the above-mentioned hydrogen — the whole quantity can be 
mostly supplied to an upstream part, and temperature can be raised promptly. On the other 
hand, at the time of a power generation stop and starting, since [ that hydrogen concentration is 
high ] there are few water vapor contents, if it also opens a fork road which introduces gas into 
the downstream of the above-mentioned catalyst body and is made to generate heat by the 
whole catalyst body, it can process efficiently more safely. 

[0042]In composition of the above-mentioned paragraph 22, a vapor-liquid-separation member 
which becomes a front face of a gas flow direction of the above-mentioned catalyst body from a 
foam metal is provided. Since specific surface area is dramatically large, on the surface, the foam 
metal can make moisture in emission gas able to condense positively, and can be removed. Since 
moisture in emission gas will condense within the above-mentioned catalyst body and a catalyst 
surface will not be wet if it does in this way, catalytic reaction is promoted and efficient 
processing is attained. 

[0043]In composition of the above-mentioned paragraph 23, a wrap shielding member is provided 
for a part where the water of condensation exists in a front face of a gas flow direction of the 
above-mentioned vapor-liquid-separation member easily. Since a pickpocket omission will arise 
if gas containing hydrogen flows into a part to which a catalyst got wet with the water of 
condensation, by providing a vapor-liquid-separation member so that a water-of^condensation 
ball and a cone part may be covered, a pickpocket omission can be prevented and hydrogen can 
be processed certainly. 
[0044] 

[Embodiment of the Invention]Hereafter, Drawings explain a 1st embodiment of this invention. It 
is a figure in which drawi ng 1 shows the outline composition of the fuel cell system for cars, and 
the exhaust water matter processing unit 2 with which it was connected and the air supply 
means 31 of an air pump etc. and the hydrogen storage means 32 of a high voltage compressed 
water matter tank etc. equipped the ejection passage 4 with the catalyst body 22 is installed by 
the fuel cell 1. The air pole (anode) 13 which formed the fuel cell 1 in the solid polyelectrolyte 
membrane 1 2 and the surface of one of these, It has the unit cell 1 1 which consists of the 
hydrogen pole (negative pole) 14 provided on the surface of another side as the principal part, 
and is constituted by laminating a large number via the separator (figure abbreviation) in which 
the slot used as a gas passageway was formed on the surface which touches an electrode in this 
unit cell 11. The silencer 5 is installed in the upstream of the exhaust water matter processing 
unit 2. 

[0045]The proton conductivity solid polyelectrolyte membrane of a fluoro-resin system is used 
for the solid polyelectrolyte membrane 12, for example. The material which combines 
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conductivity and gas permeation nature, for example, carbon crossing, carbon paper, etc., is used 
for the air pole 13 and the hydrogen pole 14, and they can also be made to support the catalyst 
for promoting an electrode reaction. Similarly the hydrogen which the oxygen used by the air 
pole 13 is supplied as application-of-pressure air from the air supply means 31, and is used in 
the hydrogen pole 14 is supplied to the fuel cell 1 in the state of pressurized gas from the 
hydrogen storage means 32. At this time, when a hydrogen ion generates by the electrode 
reaction shown in a following formula (1), electrons are emitted, and when that electron moves to 
the air pole 13 side, it generates electricity in the hydrogen pole 14. A hydrogen ion passes along 
the inside of the polymer electrolyte membrane 12, and reaches the air pole 13, and water 
generates it by the electrode reaction shown in a following formula (2). 

H 2 ->2H + +2e " ... (1) 

(1/2) 0 2 +2H + +2e ™ ~>H 2 0 ... (2) 

The reaction of the whole cell becomes like a formula (3). 
H 2 +(1/2) 0 2 ->H 2 0 ... (3) 

[0046] Here, like the above-mentioned formula (1), it is decomposed into ion in the hydrogen pole 
14, and hydrogen diffuses the inside of the solid polyelectrolyte membrane 12 to the air pole 13 
side. Therefore, the emission gas from the hydrogen pole 14 a theory top, It becomes only 
hydrogen gas of the surplus which was not used by an electrode reaction, and this is circulated 
from the hydrogen storage means 32 to a hydrogen supply course using the hydrogen circulation 
means 33, such as a pump, and power generation should be able to be continued if the hydrogen 
to have been used in the hydrogen pole 14 considers it as the system made to newly supply. 
However, if operation which uses the hydrogen circulation means 33 and circulates hydrogen is 
actually continued in order that nitrogen and produced water by the side of the air pole 13 may 
flow into the hydrogen pole 14 side through the solid polyelectrolyte membrane 12, the hydrogen 
concentration by the side of the hydrogen pole 14 will fall with a previous impurity. Then, in order 
to maintain hydrogen concentration more than fixed, hydrogen substitution which discharges the 
gas by the side of the hydrogen pole 14 periodically, and introduces hydrogen is performed. 
[0047]The hydrogen ejection passage 41 which connects the hydrogen circulation means 33 and 
the ejection passage 4 is specifically formed, and the opening and closing means 34 of an 
electro-magnetic valve etc. is installed in this hydrogen ejection passage 41. Opening and closing 
of the hydrogen ejection passage 41 by an opening and closing means can be controlled using 
the control means 35, for example, open the hydrogen ejection passage 41 wide for several 
seconds once in [ in 10 minutes 1 and discharge the emission gas containing hydrogen to the 
ejection passage 4. The details of the control at the time of this periodical hydrogen discharge 
are mentioned later. It is a passage for emitting to the atmosphere the emission gas containing 
the oxygen discharged from the air pole 13 side, and by this invention, the ejection passage 4 is 
introduced into the exhaust water matter processing unit 2 by making into susceptibility-of- 
substances-to-burn gas the emission gas containing this oxygen, and after carrying out 
catalyzed combustion of the emission gas containing hydrogen and reducing hydrogen 
concentration enough, it is discharged. Since the emission gas containing the oxygen discharged 
from the air pole 13 side is always discharged during operation, the catalyst body 22 in the 
exhaust water matter processing unit 2 which became an elevated temperature by generation of 
heat by discharge of hydrogen is cooled to gas temperature by the following hydrogen discharge. 
[0048]As shown in a figure, when forming the silencer 5, it is desirable to arrange the exhaust 
water matter processing unit 2 to the downstream of the silencer 5. This is to become low- 
pressure power and for the moisture content per unit volume of gas to decrease so that the 
inside of the ejection passage 4 is close to the injection hole like the downstream (i.e., the 
atmosphere). By this invention, although common burners, such as a burner, are arranged from 
viewpoints of a noise reduction etc. at the upstream of the silencer 5 in many cases, in order to 
carry out catalyzed combustion at low temperature comparatively, they are the purposes of 
avoiding the temperature fall by generating of the water of condensation, etc., and are installed in 
the above-mentioned position. By installing the silencer 5 in the upstream, the emission gas 
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containing hydrogen and the emission gas containing oxygen are mixed good within the silencer 
5, are introduced in the exhaust water matter processing unit 2, and also have an advantage 
which raises combustor efficiency. 

[0049]The exhaust water matter processing unit 2 allocates the catalyst body 22 for carrying out 
catalyzed combustion of the hydrogen in the cylindrical container 21. The upstream catalyst 
object 201 in which the catalyst body 22 is located in the upstream of a gas flow as details are 
shown in drawing 2, It is divided by the downstream catalyst object 202 located in the 
downstream, and these catalyst bodies 201 and 202 support a catalyst to the carrier of the 
honeycomb structure which has a passage of a large number parallel to the flow direction of gas, 
and are formed in it by each. Here, in this embodiment, the passage wall 21 1 of the upstream 
catalyst object 201 forms so that it may become thicker than the passage wall 212 of the 
downstream catalyst object 202. The cross-section area of the passage of the upstream 
catalyst object 201 and the passage of the downstream catalyst object 202 and the catalyst 
holding amount per unit area presuppose that it is the same. 

[0050]At this time, as for the upstream catalyst object 201 which thickened wall thickness, the 
calorific capacity per unit area becomes larger than the downstream catalyst object 202. On the 
other hand, as for the heat generation surface product per unit volume, i.e., the support area of a 
catalyst, since the surface area of each passage will become small if wall thickness is thick, the 
direction of the upstream catalyst object 201 becomes smaller than the downstream catalyst 
object 202. Although the hydrogen concentration in the emission gas introduced into the catalyst 
body 22 is the highest in the upstream end near an entrance, therefore calorific value also 
increases easily, by this embodiment, calorific capacity of this portion is enlarged, and since heat 
was made easy to absorb, excessive temperature up is prevented. Since support area (holding 
amount) of the catalyst was made small, the heat itself to generate becomes small. 
[0051]The longitudinal direction length of the upstream catalyst object 201 and the downstream 
catalyst object 202 sets up as follows. Generally, the hydrogen concentration distribution in the 
catalyst body 22 is the highest at an inlet section, and after a reaction progresses and decreases 
rapidly quickly, it continues a fall gently. That is, when the wall thickness of a catalyst body is 
constant, as a dotted line shows to drawing 3, hydrogen contacts a catalyst by the upstream 
(field shown in a figure by x) of the catalyst body 22, a reaction progresses quickly, and catalyst 
body 22 temperature also rises abruptly (when wall thickness of the upstream catalyst object 
201 is not thickened), but. Subsequently, catalyst body 22 temperature also decreases rapidly 
with reduction in hydrogen concentration. In the downstream (field shown in a figure by y) of the 
catalyst body 22, like hydrogen concentration, temperature falls gently and it becomes target 
temperature mostly in the distance y. Then, like drawing 2 , it is made to correspond to these [ x 
and y ], and length [ of the longitudinal direction of the upstream catalyst object 201 and the 
downstream catalyst object 202 ] x and y are set up. By carrying out like this, gas with high 
concentration continues being supplied and it becomes possible to suppress low the temperature 
of the field x where catalyst body temperature is comparatively high. 

[0052]In manufacturing the catalyst body 22 of the above-mentioned structure, first ceramics, 
such as zirconia, by the usual method die forming and by calcinating, producing the carrier of 
specified shape and being immersed in a catalyst solution, It is made to stick and what is 
necessary is just to unify, after manufacturing the upstream catalyst object 201 and the 
downstream catalyst object 202 to a different body, respectively. Although ceramic carriers, 
such as zirconia, have an advantage which shaping is easy and tends to mass-produce, not only 
this but metal carriers for example, can also be used for the construction material of a carrier. 
The metal carrier cannot contain moisture easily, and since heat conduction is good, it can do 
concentration distribution few. 

[0053]The operation of this embodiment is explained below. From the air supply means 31, it will 
react, as shown in the above-mentioned formula (1) and (2), and air will be generated to it, if 
hydrogen is supplied from the hydrogen storage means 32 to the fuel cell 1 of drawing 1 . The 
hydrogen supplied from the hydrogen storage means 32 circulates by the circulation means 33, 
and only the hydrogen quantity consumed by real power generation is supplied from the 
hydrogen storage means 32. However, since it becomes impossible to use it for power generation 
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while circulating when nitrogen and a steam mix from the air pole 13, hydrogen concentration 
falls and below fixed concentration becomes, the opening and closing means 34 is opened, it 
discharges from the hydrogen ejection passage 41 to the ejection passage 4, catalyzed 
combustion is carried out within the exhaust water matter processing unit 2, and it is considered 
as clean gas. 

[0054]The hydrogen introduced into the catalyst body 22 burns considering the gas containing 
the oxygen discharged from the air pole 13 as susceptibility-of^substances-to-burn gas. Here, 
as mentioned above, generally the hydrogen concentration distribution in the catalyst body 22 is 
the highest at an inlet section, and a reaction progresses and carries out a rise in heat quickly, 
but the catalyst body 22 makes wall thickness of the upstream catalyst object 201 thicker than 
the downstream catalyst object 202, and since calorific capacity is large, it tends to absorb heat. 
Since catalyst support area is small, the calorific value itself can be controlled. 
[0055]Although the calorific capacity of a catalyst body seldom influences at the time of steady 
operation, when the gas which contains hydrogen like this device is supplied intermittently and 
accompanied by big generation of heat for a short time, it can control excessive generation of 
heat by using the upstream catalyst object 201 of the catalyst body 22 as a heat-absorptive 
object. While the upstream catalyst object 201 with thick wall thickness absorbs heat compared 
with the case where the effect is clear to drawing 3, and wall thickness is constant, when a heat 
generation surface product becomes small, the rise of catalyst body temperature becomes small 
and the maximum temperature is falling greatly. Since the hydrogen which did not react with the 
upstream catalyst object 201 burns, if it enters in the downstream catalyst object 202, it goes up 
again, and after that, catalyst body temperature will fall and will turn into the degree of about 1 
constant temperature. 

[0056]Thus, according to the above-mentioned composition, catalyzed combustion can be 
effectively carried out by the catalyst body 22 whole, controlling an excessive rise in heat, and 
exhaust water matter can be processed safely and efficiently. Since the exhaust water matter 
processing unit 2 was installed in the ejection passage 4 of the air pole 13, it is not necessary to 
form the new device for susceptibility-of-substances-to-burn gas supply, composition is 
simplified, and cost can be reduced. 

[005 7] Catalyst body 22 composition in a 2nd embodiment of this invention is shown in drawing 4. 
Although a 1st embodiment of the above showed the composition which controls the rise in heat 
paying attention to the point that the upstream catalyst object 201 serves as overheating easily, 
According to this embodiment, like dr aw i n g 4 (a), the catalyst holding amount per unit area of the 
downstream catalyst object 202 is made more than the upstream catalyst object 201, the 
combustor efficiency of the downstream catalyst object 202 is raised, and the miniaturization of 
the catalyst body 22 is attained. The upstream catalyst object 201 and the downstream catalyst 
object 202 are formed in one using the carrier of the same structure, and are the same. [ of 
passage sectional areas and wall thickness ] 

[0058]In order to change a catalyst holding amount with the upstream catalyst object 201 and 
the downstream catalyst object 202 using the same carrier, catalyst concentration — differing - 

— two — a kind — a catalyst solution — preparing — a carrier — one side — the end face — 
from — length — x — a portion — low concentration — a catalyst solution — being immersed 

— an upstream catalyst — the body — 201 — carrying out — while — remaining — length — y 

— » — a p 0r tion — another side — the end face — a side — from — high concentration — a 
catalyst solution — being immersed — a downstream catalyst — the body — 202 — carrying 
out — ****ing . 

[0059] Generally, as shown in drawing 5 (b), the hydrogen concentration in the catalyst body 22 is 
the highest at an inlet section, a reaction progresses quickly and it decreases rapidly by the 
distance x, after that, continues a fall gently and turns into almost predetermined low 
concentration in the distance y. That is, when the catalyst holding amount per unit area of the 
upstream catalyst object 201 and the downstream catalyst object 202 is the same, in order for 
below prescribed concentration to carry out hydrogen concentration, it is necessary to make the 
longitudinal direction length of the downstream catalyst object 202 into the length corresponding 
to the distance y, and the physique becomes large (d rawi ng 5 (a)). 
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[0060]On the other hand, in this embodiment, there are many catalyst holding amounts of the 
downstream catalyst object 202, and since reactivity increases and temperature also rises easily, 
the amount of catalyzed combustion increases. Therefore, since hydrogen concentration can be 
made low enough and the length of the downstream catalyst object 202 can be shortened that 
much in distance y' shorter than the distance y like drawing 4 (b), the catalyst body 22 is made 
compact, and it is small and can be considered as the high device of throughput. By having 
heightened the throughput of the downstream catalyst object 202, hydrogen can begin to flow, 
that is, even when catalyst temperature is low and activity is low, the reaction of hydrogen can 
progress, and aggravation of emission can be prevented. And since the hydrogen concentration 
distribution at the time of regular is low, even if the downstream catalyst object 202 makes 
throughput high, reaction fever occurs more than needed and it does not serve as overheating. 
On the contrary, since the catalyst inlet part of the upstream will be activated with that radiation 
and heat transfer if a reaction begins to progress by this part at the time of a standup, 
controlling partial overheating, the whole catalyst body can be activated and it can process 
efficiently. 

[0061] Catalyst body 22 composition in a 3rd embodiment of this invention is shown in drawi n g 6 . 
The upstream catalyst object 201 and the downstream catalyst object 202 are constituted from 
this embodiment using the carrier from which structure differs, and like drawin g 6 (a), passage 
sectional areas are smaller than the upstream catalyst object 201, and let the carrier of the 
downstream catalyst object 202 be the carrier which also formed wall thickness thinly. The 
catalyst holding amount per unit area presupposes that it is the same with the upstream catalyst 
object 201 and the downstream catalyst object 202. 

[0062]Since catalyst body temperature becomes high easily since the downstream catalyst 
object 202 of calorific capacity with thin wall thickness is small according to the above- 
mentioned composition, and a reaction constant becomes large, a throughput increases. Passage 
sectional areas are small and that the heat generation surface product per unit volume (catalyst 
support area) becomes large also contributes to the increase in the amount of catalyzed 
combustion. Therefore, like a 2nd embodiment of the above, can shorten the length of the 
longitudinal direction of the downstream catalyst object 202 with y', and at the time of a standup. 
While the reaction of hydrogen progresses with the downstream catalyst object 202 and 
preventing aggravation of emission, the effect which promotes activation of the upstream 
catalyst object 201 is acquired. 

[0063] Catalyst body 22 composition in a 4th embodiment of this invention is shown in drawing 7. 
The upstream catalyst object 201 and the downstream catalyst object 202 are constituted from 
this embodiment using the carrier from which structure differs, like dra w i n g 7 (a), ceramic 
carriers, such as zirconia, are used for the upstream catalyst object 201, and a metal carrier is 
used for the downstream catalyst object 202. Even if ********** which constitutes the 
downstream catalyst object 202 laminates in piles the plate 23 and the corrugated panel 24 
which consist of metallic foils like d raw ing 7 (b), it rolls and carries out the time of what was 
piled up, and is good also as honeycomb shape. The downstream catalyst object 202 using a 
metal carrier has wall thickness thinner than the upstream catalyst object 201, and it is formed 
so that passage sectional areas may become small. 

[0064] Rather than a ceramic carrier, since calorific capacity per unit volume can be made small, 
and it will be activable at an early stage and also a metal carrier will contact only gas with thin 
hydrogen concentration at the time of stationary burning also after the catalyst body 22 in early 
stages of operation has become wet if this is used for the downstream catalyst object 202, it 
does not have fear of overheating. On the other hand, since a lot of steams are usually 
contained in the gas discharged from the air pole of a fuel cell, moisture is absorbed by the 
catalyst surface and there is a possibility that a reaction may be checked in it, but A ceramic 
carrier contributes to dryHzation of gas greatly, if this is used for the upstream catalyst object 
201 in order for the carrier itself to absorb moisture. The absorbed moisture is dried by the 
conduction and radiation of heat which are generated in the metal carrier of the downstream. 
[0065]Since the metal carrier can perform change of shape easily by changing the thickness of a 
metallic foil, the pitch of a corrugated panel, and a height of thread, when changing the calorific 
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capacity and catalyst support area of a carrier with the upstream catalyst object 201 and the 
downstream catalyst object 202, manufacture becomes easy like this invention. In a ceramic 
carrier, maintenance can also manufacture and install short shape in the longitudinal direction 
which becomes difficult easily. 

[0066] Drawin g 8 is an example of the opening and closing control of the opening and closing 
means 34 by the control means 35 at the time of discharging the emission gas from the 
hydrogen pole 14 from the hydrogen ejection passage 41 to the ejection passage 4. In order to 
hold the hydrogen concentration of the hydrogen pole 14 more than fixed, it is necessary to 
open the opening and closing means 34 of an electro-magnetic valve etc., and to discharge the 
emission gas containing hydrogen periodically (it is once in 10 minutes), so that it may illustrate. 
At this time, as a dashed line shows among a figure, the method of discharging the whole 
quantity of predetermined gas volume at once is common, but. In this method, since the 
comparatively high gas of hydrogen concentration flows in the exhaust water matter processing 
unit 2 which the catalyst body 22 is not activating, the exhaust water matter concentration of a 
starting initial will exceed a desired value temporarily. After activation, the amount of catalyzed 
combustion increases and the catalyst body 22 serves as an elevated temperature easily. 
[0067]For this reason, as a solid line shows among a figure, the control means 35 performs 
control which repeats opening and closing of the opening and closing means 34 for a short time, 
and hydrogen which is a grade which a catalyst activates is intermittently introduced in the 
exhaust water matter processing unit 2 during the pre-heating period of the catalyst body 22. 
Thus, a catalyst is effectively activable, while the catalyst surface which became wet with the 
steam is dried, it is activated in an instant and the exhaust water matter of a starting initial is 
stopped lower than a desired value by introducing to some extent high-concentration hydrogen 
gas for a short time very much. If the remaining hydrogen is discharged after the suitable number 
of times repeating this, catalyzed combustion can be performed efficiently and the device which 
was excellent in exhaust emission will be realized. 

[0068]Thus, according to this invention, the simple and highly efficient exhaust water matter 
processing unit using the emission gas from the air pole 13 is realizable. The catalyst body 22 is 
using the comparatively high carrier of calorific capacity for the part to which overheating occurs 
easily, or changing a catalyst holding amount and a heat generation surface product, and cancels 
overheating easily, Or in the part in which hydrogen concentration and catalyst temperature are 
low, and hydrogen treatment efficiency is usually low, the miniaturization of the catalyst body 22 
is enabled by increasing a catalyst holding amount and a heat generation surface product as 
composition which heightened throughput. Aggravation of the emission at the time of a standup 
and overheating can be prevented by optimizing the control method. 

[0069]Even if it uses independently the composition and the control method of the upstream 
catalyst object 201 and the downstream catalyst object 202 which were shown by each above- 
mentioned embodiment, respectively, they may combine some according to the purpose and can 
perform still better exhaust water matter processing. 

[0070]Although the hydrogen ejection passage 41 from the hydrogen circulation means 33 was 
connected to the ejection passage 4 of the exhaust water matter processing unit 2 upper stream 
and the emission gas containing hydrogen was introduced into the front face of the catalyst body 
22 in each above-mentioned embodiment, The hydrogen ejection passage 41 is branched and it 
may be made to introduce into two or more parts of the catalyst body 22 the emission gas 
containing hydrogen, and it depends according to operational status and suitable processing is 
attained. The example is shown below. 

[0071]Drawing 9 is the outline composition of the fuel cell system in a 5th embodiment of this 
invention. In this embodiment, the valve 37 is provided in the fuel cell system shown in above- 
mentioned drawin g 1 in the middle of the passage reached [ from the hydrogen pole 14 ] to the 
hydrogen circulation means 33 in the valve 36 in the middle of the passage reached [from the 
hydrogen storage means 32 ] to the fuel cell 1, respectively so that it may illustrate. Thereby, 
when power generation is suspended, the valves 36 and 37 are closed, hydrogen is shut up in the 
fuel cell 1, and it becomes possible to avoid leakage and consumption of hydrogen from the 
hydrogen pole 14 side. However, the inside of the fuel cell 1 under power generation is a 
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pressurization state, and since the air pole 13 side becomes atmospheric pressure soon after a 
stop to this, the mixed gas with which hydrogen moves to the air pole 13 side from the hydrogen 
pole 14 side according to a pressure differential, and two poles contain high-concentration 
hydrogen will be full. In this case, when rebooting the fuel cell 1, it will be necessary to pass 
hydrogen to the hydrogen pole 14 side, to pass air to the air pole 13 side, and to purge mixed 
gas. 

[0072]So, in this embodiment, by the control means 35, after closing the valve 36 at the time of 
a power generation stop, the valve 37 is wide opened until the hydrogen pole 14 reaches 
atmospheric pressure, the opening and closing means 34 is opened, and the gas by the side of 
the hydrogen pole 14 is discharged to the hydrogen ejection passage 41. Thereby, the pressure 
differential between two poles can be canceled and mixing can be suppressed for gas to the 
minimum. If the hydrogen pole 14 becomes atmospheric pressure, the valve 37 and the opening 
and closing means 34 will be closed. 

[0073]The emission gas by the side of the air pole 13 which hydrogen concentration is high and 
serves as susceptibility-o1^substances-to-burn gas rather than the gas discharged during power 
generation is also few, and also [ an equivalent for an idling, and ] since the gas discharged at 
the time of this power generation stop does not contain the moisture generated by an electrode 
reaction, it is drying it. For this reason, if the whole quantity is introduced into the front face of 
the catalyst body 22, catalytic reaction will rise rapidly and will tend to cause overheating. By 
this embodiment, in order to avoid this, while trichotomizing and arranging the catalyst body 22 
to a gas flow direction, the hydrogen ejection passage 41 is branched and it has composition into 
which the emission gas which contains hydrogen in the front face of the divided catalyst bodies 
22A, 22B, and 22C from each fork roads 41 A, 41 B, and 41 C, respectively is introduced. At this 
time, it is good to make it a gas introduction amount decrease more in the latter^part side where 
temperature becomes high in order that much gas may be supplied to the catalyst body 22A of 
the Mogami style from other catalyst bodies 22B and 22C and the combustion gas by the 
catalyst of the preceding paragraph may flow. 

[0074]For example, the tube diameter of the pipe which constitutes the fork road 41 A of the 
Mogami style is the largest, and it is made for the tube diameter of the downstream fork roads 
41 B and 41 C to become small one by one in the composition shown in dr awing 1 0 . The path of 
the feed ports 42A, 42B, and 42C which carry out an opening to the end of each fork roads 41 A, 
41 B, and 41 C, and introduce gas into the catalyst bodies 22A, 22B, and 22 is made into an equal 
diameter here, and each number is set to one. Since the flow according to pipe inner pressure 
loss will blow off from a feed port if a fork road is constituted from a pipe with which tube 
diameters differ, much gas can be supplied for the upstream. 

[0075]According to the above-mentioned composition, at the time of a power generation stop, 
even if dry gas with high hydrogen concentration is discharged comparatively so much for a 
short time, Since the gas which contains hydrogen in each of the divided catalyst bodies 22A, 
22B, and 22C from the fork roads 41 A, 41 B, and 41 C of the hydrogen ejection passage 41 is 
introduced, the catalyst body 22A of the Mogami style can be prevented from being overheated 
locally. Since the tube diameter of the fork roads 41 A, 41 B, and 41 C is made small towards the 
lower stream from the upper stream like drawing 10, a gas introduction amount increases in the 
upstream and it was made for the downstream to decrease, when hot combustion gas flows, the 
catalyst bodies 22B and 22C of the downstream are not overheated. Drawing 1 1 shows the 
longitudinal direction distance of the exhaust water matter processing unit 2, and the relation of 
the temperature of combustion, and is made to generate heat by the catalyst body 22 whole, and 
catalyzed combustion of it can be carried out, preventing overheating. At the time of starting, 
although the gas which does not contain moisture is discharged immediately after a power 
generation start, overheating can be controlled similarly. 

[0076]Since the gas having contained many steams is discharged at the time of the usual power 
generation, catalytic reaction becomes more difficult to occur than dry gas, but. Since the 
catalyst body 22 was constituted so that much hydrogen might be supplied by the catalyst body 
22A of the Mogami style rather than other catalyst bodies 22B and 22C, it generates heat 
intensively by the catalyst body 22A of the Mogami style, and the purification performance which 
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rose and was promptly excellent in temperature is demonstrated. Thus, according to this 
embodiment, it can be used conveniently for all at the time during power generation of a power 
generation stop, catalytic reaction of the hydrogen in the emission gas with which states differ 
can be carried out safely and effectively, and emission can be suppressed low. 
[0077]Drawing 12 and drawing 13 are other examples of the composition of the fork roads 41 A, 
41 B, and 41 C. For example, like drawing 12, when each tube diameter of the fork roads 41 A, 41 B, 
and 41 C is made the same, a flow may be adjusted by changing the path or number of the feed 
ports 43A, 43B, and 43C which introduces the gas which contains hydrogen in the catalyst 
bodies 22A, 22B, and 22C. Here, the path of the feed port 43A of the catalyst body 22A of the 
Mogami style is made larger than other feed ports 43B and 43C. The number of the feed ports 
43C of the catalyst body 22C of the lowest style is made less than other feed ports 43B and 
43C. Even if it does in this way, the amount of blow off of the gas which contains hydrogen 
towards the lower stream from the upper stream decreases. 

[O078]0r the tube diameter of the fork roads 41 A, 41 B, and 41 C, the path of the feed ports 44A, 
44B, and 44C, and a number are good like drawing 13 also as composition which presupposes 
that it is the same, forms the valve 6 in the hydrogen ejection passage 41 between the fork road 
41 A and the fork road 41 B, and opens and closes the valve 6 according to operational status. 
That is, when processing the gas containing a steam which cannot react easily like [ at the time 
of the usual power generation ], the valve 6 is closed by the control means 35, and it is made for 
the whole quantity of the gas which contains hydrogen in the catalyst body 22A of the Mogami 
style from the feed port 44A of the fork road 41 A to blow off. On the other hand, since it 
becomes gas with few water vapor contents with high hydrogen concentration immediately after 
a power generation stop, the control means 35 opens the valve 6 and the gas which contains 
hydrogen also in the catalyst bodies 22B and 22C of the downstream from the feed ports 44B 
and 44C of the fork roads 41 B and 41 C is introduced. In this composition, if form a means to 
detect the temperature of each catalyst bodies 22A, 22B, and 22C, that result is made to feed 
back and opening and closing of the valve 6 are controlled, it will become possible to perform 
processing in which can control the catalyst body 22 to a more uniform temperature, and it is 
safe for it, and efficient. 

[0079]Gas temperature can be lowered locally and, moreover, moisture can be made to condense 
on the surface of the catalyst body 22A by supplying hydrogen gas of ordinary temperature to 
the catalyst body 22A mostly in the about 60-70 ** gas which has the above-mentioned 
composition and contains moisture. Therefore, the gas supplied to the downstream catalyst 
bodies 22B and 22C is dried as much as possible, and the effect to prevent can also expect that 
a catalyst serves as inertness. 

[0080]Drawing 14 (a) and (b) shows exhaust water matter processing unit 2 composition in a 6th 
embodiment of this invention, and is [ the member ] close and arranges the vapor-liquid- 
separation member 7 which becomes a front face of the catalyst body 22 from a foam metal. The 
vapor-liquid-separation member 7 makes the moisture in the gas which is disc-like [ of the 
catalyst body 22 and an equal diameter ], is the surface of the foam metal whose specific 
surface area is very large, and is introduced condense positively. Caudad, the water of 
condensation falls and is removed by gravity. Thereby, when the catalyst body 22 has got cold, a 
catalyst surface gets wet with the water of condensation, and activity is prevented from falling, 
moreover — since a pickpocket omission will arise if the gas containing hydrogen flows into the 
part to which the catalyst became inertness with the water of condensation — a water-of- 
condensation ball — the catalyst body 22 cheap lower part — a wrap — the shielding member 8 
of an approximate circle arc is allocated in the front face of the vapor-liquid-separation member 
7 like. Since these vapor-liquid-separation member 7, the shielding member 8, and the catalyst 
body 22 of each other are arranged closely, if a reaction is started and the temperature of the 
catalyst body 22 rises, moisture will evaporate again and will be discharged. 
[0081]The internal stoma is opening the foam metal of each other for free passage, and gas 
circulates besides a flow parallel to a gas flow. Therefore, since the gas containing some 
hydrogen flows also into the part taken up with the shield 8 of the catalyst body 22 and catalytic 
reaction occurs, there are few rates which make the catalyst body 22 useless, and they end, and 
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it becomes possible to perform a cleaning effect efficiently. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a schematic diagram showing the entire configuration of the fuel cell system 
containing the exhaust water matter processing unit of a 1 st embodiment of this invention. 
[Drawing 2] It is an expansion perspective view of the catalyst body in a 1st embodiment. 
[Drawing 3] It is a figure showing the longitudinal direction distance of a catalyst body, and the 
relation of catalyst body temperature. 

[Drawing 4]It is a figure in which a 2nd embodiment is shown, (a) shows the expansion 
perspective view of a catalyst body, and (b) shows the longitudinal direction distance of a 
catalyst body, and the relation of hydrogen concentration. 

[D rawin g 5] It is a figure in which the case where the catalyst holding amount per unit area is set 
constant is shown, (a) shows the expansion perspective view of a catalyst body, and (b) shows 
the longitudinal direction distance of a catalyst body, and the relation of hydrogen concentration. 

[Drawing 6]It is a figure in which a 3rd embodiment is shown, (a) shows the expansion 
perspective view of a catalyst body, and (b) shows the longitudinal direction distance of a 
catalyst body, and the relation of hydrogen concentration. 

[Drawing 7] It is the elements on larger scale for (a) to explain the expansion perspective view of 

a catalyst body, and for (b) explain [ a 4th embodiment is shown, ] carrier composition. 

[Drawing 8]It is a time chart for explaining the discharge method of hydrogen by a control means. 

[Drawing 9]It is a schematic diagram showing the entire configuration of the fuel cell system in a 
5th embodiment of this invention. 

[Drawing 10]It is an expansion perspective view showing the outline composition of a catalyst 
body and a fork road in a 5th embodiment. 

[Drawing 1 1] It is a figure showing the longitudinal direction distance of an exhaust water matter 
processing unit, and the relation of the temperature of combustion. 

[ Draw ing 12]It is an enlarged drawing showing other examples of fork road composition. 
[Drawing 13]It is an expansion perspective view showing other examples of fork road 
composition. 

[Drawing 14]It is an enlarged drawing showing the catalyst body composition in a 6th 
embodiment, and (a) is a front view and (b) is a sectional view. 
[Description of Notations] 

1 Fuel cell 

1 1 Unit cell 

12 Electrolyte membrane 

1 3 Air pole 

14 Hydrogen pole 

2 Exhaust water matter processing unit 
22 Catalyst body 

201 Upstream catalyst object 

202 Downstream catalyst object 
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22A, 22B, and 22C Catalyst body 

31 Air supply means 

32 Hydrogen storage means 

33 Hydrogen circulation means 

34 Opening and closing means 

35 Control means 

36 Valve 

37 Valve 

4 Ejection passage 

41 Hydrogen ejection passage 
41 A 41 B, and 41 C Fork road 

5 Silencer 

6 Valve 

7 Vapor-liquid-separation member 

8 Shielding member 

[Translation done.] 
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[Drawing 1] 
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[Piawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Draw ing 11] 
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[Drawi ng 14] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10 ] 
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[Draw ing 1 2] 
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[Drawing 13] 
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